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(54) CATHODE PANEL UNIT FOR COLD-CATHODE FIELD ELECTRON EMITTING DISPLAY 
DEVICE, CATHODE PANEL THEREFOR AND ITS MANUFACTURE, COLD-CATHODE FIELD 
ELECTRON EMITTING DISPLAY DEVICE, TEST DEVICE, AND TESTING METHOD OF ITS 
UNIT USING TEST DEVICE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cathode panel 
unit for a cold-cathode field electron emitting display device, 
capable of being manufactured at a high yield rate. 
SOLUTION: A cathode panel unit 1 1 is equipped with a 
support body 21 , a plurality of cold-cathode field electron 
emitting area groups 22, 24, 26, and terminal parts 31, 34 
extending from the respective cold-cathode field electron 
emitting area groups 22, 24, 26. The terminal parts 31, 34 of 
one cathode panel unit 1 1 are electrically connected to the 
terminal parts 31, 34 of neighboring cathode panel units 11, 
thereby forming a cathode panel for a cold-cathode field 
electron emitting display device. L — ; f— 4- 
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* V- K • ■ y h i i ^ffiT-BP3 1,34 
«is-r**y- H • /\°*^ ■ 3.-^ h 1 i ©ia^as 

3 1, 3 4 t««Mlc!8a-r«c4:lCctoT, 
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«^-ttUl«*SI«ffl* V- F • • zl~ v K 

[I»*J»2] *y-K -/**JWB»«&, 

**Pt««»«^ttW»3RKBffl* V- K • ■ zl 

zzy Hi, 

(/\) «)»Kmm?tttii««si^&iicx««?». 
**au 

ft#»a«iM^tttB«sss«flia v- k ■ • zl 
y, 

* » pi^^^h^-^ mm^mmij y - h • /t*ju ■ zl 

[■HUB 3] (A) (>f) (a) S»#±ICJB 

(b) w&<D7*mmmntti&mammnm*v-F • 

A*;U • zlzz^ h£> »BB£<D«ftWSi*fcA&0>«»<O 

;u - zL-^y how?**. Rsr^ttawtretttt] 
«*««ffl* v- k ■ zl - ^ hcDm^mtnm 



*y- K ■ /t*;WH®E4:, »»tO>«»W«*(Z>fc» 

ftjfrBiaawa^ttfflasMffl* v- k • ■ zl 

(□) ^#±(cK«$nfcaa<o^Ba«ff«^j»a 
(/\) ft»iiaa**7ttua«uff»&Etf««i?v. 

MMIffl^ltliik^lfflA V- K ■ ■ zl 

-v b<Dm=f-m$s »»-r-5»«a«#«^ts:tti««K 
BBffa^ttffis^affl* v- k ■ /^^u • zlzi »y h 

(□) s*#±(cjB«$tifc*a©*Bia«»«^ttttj 
(/n) a-^Btaawa^ttafiSKES^ssixs^ap, 

(2) /\w>i?i*iiznm£ft. um-r^^mmmn 

(3) /\^v>^(7)HPL/t±3(CE«$n. SWi 

(4) /t*;bfl!>±*icE»Stifca»K«, 

(5) s»^«^*aw[cssE$nfeB««atzLzi.y 



(3) 



JftM 2000-340145 



K 

( 6 ) hrc««wic«K*n. /t*;u£ 

^©ezj> hn-^ attxic, 
h □ - ^ icm^w icjg^ $ tis »HW*m?tt(tiK^ 

Mo 

(p) 3E»(t±K:JBj«Sftfca»^)»M«*«^»ai 
(/\) #*M«»«^ttffi«*SB^6EtfS« : ?-». 

■ zl~ y KDH»*aT»oTs 

(1) ±WiPL, S?fflfil*K35fcUS5/\£^> 

(2) /\^>^filcJEI££n. HK-r^*»«««* 

(4) /N e ^;K7^±^{cis^$n>cg^M, 

(5) s«»«#«»W(cffi»*n/tH««5en.--/ 
K 

(6) H«fc**zL--/ hlcSMWfcKflS^n, A*;U£ 

(7) /\^y>^rtfcB»sti, «ms-^s*JE=i> 

LfcttttTfltEEai • **«EE=J> hP-7*6*20»r 

[0 0 0 1 ] 



* v- h • /t^^ • zl~ -/ KoHK*arcH-rs. 

[0 0 0 2] 

aa^stoRiaaiw (crd ictu^ 

SSltl/T, SAX^gfll (LCD) , xu^hp;u 

5 *y (eld) % ^7XTg^gi 

(PDP) *«*f«Ct*JT««. ftMUSlC 

3>"7a^H (FED) t>tS3g£ftTfcy* X«P 

[0 0 0 3] ^PiffiSffB^iftajat^g* (iUT, *^ 

tBpHHc OUT* «T-«tffl*«<!:tt*"r««$*«*S) ffi 
*Jl> (JUT, *V- K • 

<t , turner s i* ffi <* n/z*^ £ (offi^ ic ct; y ja 
i ^R^^ttma^jftmawffw^aai*^ (jut, m 

[0 0 0 4] «#»a«^|4, -«HC, ^t°>h^, X 
[0 0 0 5] -«tUT. XtfVhfflaffttajlR^iH 

xCS^/j:5i v «*«l!i]^{iI3 3 [c^-To ^^«*^**« 

s«(cffla-r-5S:*#»2 1 iz5f^^nrc^v-H : Bti2 

2£, «I12 3^ »ii2 3±(C»«*tl*:y-h 
fi2 4(h, ^r- hl!2 4MliI 2 3 ^HLT 

SS (XS^^li) 2 6*6««4ftT04. 

am 2 6 ttmrnn* 2 ;^7tv h v&xvtiz&mtEti 

fii:g^Xh7^^^^ (H3 3#flS) 0 7h7 

-r v - h n& 2 2 1 x h ^ ^«<oy - h mm 



(4) 
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[ooo6] /y- h • n^jvs oi$. mms 1 
H3 3ic*-r«tpfc, *fe*a5*-r*ai3t#ii 5 2 

f5fftft!5 2 B) ^JBfiK^tl. »**J15 ZifiTJ 

- k«« 5 3 -vmfrnfzmmz^-fZo cn^i 

*ft!5 2R, 52G, S2B<DWll* s jj-J$>W<oyt 

5 1 ±(Cj3(**a»W*Ji5 2i7y-KH5 3£)«B 

2<0^BirlC5fc&fc«>* 77~ H HtM 5 3^ I TO (-f > 

[0 0 0 7] jfe3Sia»^6* V— 2 icSEE^EP 

JPU *J»Htt^6y-h«a2 4fC«ff*fflllPU t> 

v- nmti2 2 hiii2 4 «t(7)PBi(DKfij[S(Ccfcy 

#ttti£n£o tit, a^ttv 7y-H-/u^5oic 
a(*&ft£:7v- k««s 3 icsisttitstu 7y-H 

115 3tSWSS5 1 tfl!)IBIC»aa*l*:**ftJlT 
*S**f*»5 2(C«S6-r«. ffi* Zy-K^l5 3lC 

[0 0 0 8] @3 2&tfi3 3 |C^U>£*^g«lCiSW 
tf > hSmiMSawS^OBit^ratOM*. JUT, 

»*«icii, R»(7)IWffiIi2 6^iM 

2 scwuraiattt^iiMicAWJ-ft^ BflPttttift 

4±lci«JKS2 7*^»JBfiELTfe<*aicoi^ H 

[0009] [is- too] 9tt\ m?Li£j3^*mm 
^6e£3S:£H*2 1 co±ic. ^ijAfi^u ->«j=i>^e>^ 

6 * v - h asm «B»*4Ji * zf^ x^r c v d m izxrn 
m urz'&. y v ^ ^ k ^ -r x y ^ > {fms 

*v-h««2 2*jBflt-ra. /\°^-~>^^txAc^v 

iiSCS i 0 2 ^b^«Il2 3£C VD»IC 
T\ T i Nil) £X 



» *4* * 'jv^77-f sasa # k ^ >r x ^ > ^ aas ic 

T/^-->^iT£ d t led: o T^- htt&ffl 

■a>e>jsy* ibp»2 5**-#-*^--Mt«2 4*jEjs 
si Mmi«©iip»2 s^H^-r-s (mi 00 (a) 

lift 1 G>*|6HcEtf. X h^^f^ttCOy- h«ffiffl*W 
<O*fl&li»ft*«2(0*fllcKtf* 
Ml 0*«!t*2 0*ntf4Blftfl!)H*IC**. 

[001 0] [is- 110] ;*ic. 3d#»2 1 *EHE 
$^e»^-Hl2 4±*^t;*6»JB2 3±(c-^ 
(n i ) cticty, SMM2 7£ 

(H11 0C0 (B) #0S) 0 CGD<h#. £J*tt2 

*-*C<fclCJ:y («*tf, AMft65fi~85«) . H 
Pg|5 2 5©JS»(cr:y-5r;U*»<!:*ia$-fr^c:<tft:<, 

<f-hm^2 4 0[)±rcHiM2 7«jB*-r*ct3fl*T* 

ffiUTfcU, cniCcfcoTMPg|5 2 5#5IJIHIC|88S 

[001 1 ] [is- 120] ;*ic, ±ffi(cfl»x.fiai« 
»fi<hLTtU7T> (mo) ttmmmm-?z> {am& 

3 JS~ 1 Of) 0 Z(Dt%. 1<D (A) iZTTs-T^O 

iz. MMM2 7±T^--/\-/\>^tt^*^^>«m« 

14/12 6 Ad«rtft-r*icfliiv hp* 2 5(o«jtwaiB 

P§[5 2 5(OiEaPlCttRltJB<0«l»#l^fiK$*l. coon 

[0 0 1 2] [IS- 13 0] -t<0flL V? h • 
\ZXmmm2 7^-hlS2 4<3D*iB^6M«IU, <r 

-hii2 4 <D±-x<Dmmwnm 2 e A^mmmzm^ 

?Z> m^ 1 <£> (B) #BS) 0 ffiSS<OAtf> 
[0013] SIPjKttSig^lCfelXTtt, ^- hfig 2 4 

^>«tt»Ava«-Bii«tttAVthfii±rca:a4:, 

Tx «jttf-&*-h««2 4 icEp^p^ti^ss<o±iip (in 
■6, v^±iip) ic#i\ n : i L bmnm2 e<D9t 

[0 0 14] 



(5) 
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[o o i s] ±m<D*ti> hmnmz&m^cD 
Baxaicfcorii, ^mm^^mm^m^'t^rc^ 

cfc y B»tta«^lc*Bj&Q8£U«< ^- 

2 4 <t« : 3 L ttiB«a2 e «h«)Pdiicsi*tt<Dj»**«»a-r 
^chv hmm2 4 tB^BtaiBBa 6 <t^s»-rs 

BBlc33l*TI*»/S (BjS) #B1SW"«. av-F-/* 
*;Hc*H*Ttt. *»<BB : Fi*fS««# 1 *tcW 

[0 0 16] «IMftffiK?-»c»-rSPa1H<!:UT, 

ttn t> ^ ¥ fi r Pi — y p -t ^ ic J: u jS; $ n & #\ fl * 
+iTt>, «»teffi«^<BBBBttAv t hicri/^!y*# 

*-«»ttW«^*ffft-r*«d» IE*fcB«Bffi A V th 

x *> > Mttvffi a v t h**s« ice i jK-r«iMfciti» 

^ttlftftWJBtarSo foe*, ^BBIcts^TttB 
[0 0 17] *ffi»<D*S8«*«jl-r*±T?. 

Mii*S^«a«lCfiT-r 5o PIX.il BtiUtl 6:9, 
3 2 ^ >^<Dm^m$:mmt Z>fc&lZ 1 mX 1 m 

flMHr-5C<hfls-C*&l* (S3 l co (A) (7)*ffl'J# 
as) 0 iiot, iM^AOBIfttttiK^ (BTfttHUST 

[0 0 1 8] -£.fz. 1 mX 1 m©^J^^*«*4:**ft<t 



(b) <d£«#») o fra>*MftOTft*L*:»dic 

3 1(0 (B) T(i> B**Bfttt<0«»#*GfcB**lc 

[ooi 9] Sii^nfc^v-K ■ /t*;n oic 

WLT, m^ttWtWSl 2 0>»fttitB*fr3. MflFHB 
<h IT, B^JMMWSl 2 U 
Tfi*0>*)i*«*-r*EIIJM»ttil*ff3. 

^sebjsbhbth:. flS/s <ajft) tottattRTB-r 

[0 0 2 0] f£oT, *l^l^lfl*)ft Kl>$S 

m<Dmm[zm^fc^mmmwm^mm^mmmtfy~ 
fr#*«sBB*/fH>fc»BBB*«^ttffl»sBBji! 

[0 0 2 1 ] 

- h • a*;u ■ ^--^ hit (f ) (□) 
^icjBasnfcaao^BaBffB^ataBBW. at 

^(c, (y\) ft»Ba*#B?tttU««B^&BCX«B 

^gp, ^afii-r^^PiaB^a^jttffia^SBffl^v- 

- oL-y h<D^%$tmn^izmm-fz>^tizj:-DX. 

[0 0 2 2] ±IE<DUi1 <OiW*BfiE-rSfc»(0*:*W 
©MiltaBffB^ttaBSBBffl* V- K ■ /^Mt, 
BB^alcfBWO^PiaBffB^tta^BBffl* V- K 

■ /t^;u ■ zl--/ h^&«fiE$nro-5o fins, 

IzmXV- H • /\ 0 T^UfflS^^^gPlciS(t fetifcBB 
©IftKB^Bt, B*©?ftlia«»« : F»fflBSBBffl 

aBWB^ttaiB^Bfiffl^V-F ■ ■ zl~^ h 



(6) 
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#Ba«i™^»a««8ik fttfie, (/\) »}»aaa 

aaJM^ttffl»iF«affl* v- K ■ • OL- y h 

«a«*«^-ttai««*«ffl* v— k • - 3.- ^ 

* v— K ■ ■ h a»Wfc»«£ 
gp (cS I j- & *xfc«JK«ll^aB ic ^MM left IK $ tit t v 3 c 
JB*»tt, (A) (-f) (P) 30WWbK:«J« 

(/\) ft»«aa*«^ttffl««»^sj^*a^»* 
■^n^n^ftfli-rs^Kawi^^ttffl^saffl^v 

-K ■/^•azy^umit, (B) 

co^Kaw^^aaia^Kaffl* v- k • a°*;u ■ 3. 

itsiit, (c) ^aaaiwratuat^KBAi* 
v- h • /\ c t^u ■ hrosns^a*. nt»-r«»«a 

[0024] ±&(Dm'i <Dmtn&mti£t&fcti><D*9&wi 

£tu &smts ^mmm^mTte&m^mmm ti v - 
h ■ /t^ncKitsti/t^isawffa^ttffifMSt. » 
eaaiMt^ttmaitticfctrn) ux7 y — k • a*ju±ic 
mf & ti^c t / - k a as £ a* e> «se $ nfc 

^Bawff^tttas^KaTftoT, R^aaajia 

aBB^B^ttttiassKBffl* v- k ■ • 3.- y 
h^afluasnxfey, &*Ba«*«^«ta**»« 

(p) st^^icBgritsnfcaaiojftiiamwm^tttB 

ffitflc* (a) «#BaBIW^»ai««S;fr 

mwm* v- h ■ a*;u • * htDffi^ffitt. iit 
sjfcaaaiwfSfcaiiisKBffla v- k ■ a*;u - 3. 



-v htoa^ataftWfcisasnxteys *v-k ■ 
/t*ju/fla«a>»H«ic«i y »it stifcttaaawr?- 

[0025] ±Efl[>*2 0BM*aa"r*fc»(Z)*Rw 

(p) sa«t±icjEj«$tifc«aa>»i»a«»«™ffl 
««». (/\) ##aaBiw?ttaia«sjfc 

^51^^^^. ^aa-r^^Bawa^ttaj^s 

(i) ±B*«HPU HSim^^lc:L,?#^y\^^> 

^\ (2) /\^>^rticiei&£n. M^<^;^Pia 

Kit5tt«ft, (3) /\*>?>^(OBBPU^±ffllcE 
(4) /t^;KO±*(CEK$n^:S«SI*, (5) S» 

stt«Miftttic»*istifca«**rL-y (e) ■ 
7/- K«aa««siWK:**a*ifcWEa • ^iie^ 

>hn-^. fttffC. (7) /\->v>^rtlCE»$tl. 
HE* ■ S2SE3> hP-^(cS«MlcftjgE$n. ^ 

uta«*m?-tt(a*«s«ffl* v- h ■ • 3.- ^> 

[0 0 2 6] ±5H(O|g2(0a6*I^«fi!cf 

(p) ^^(c^^n^aa^^isaa^s^ 
»ma«». Mtxic (/\) #«Mifl*M?ttmiawE 
s^sjE^aa^ff, tAO-r^^KaKM^atai* 

X, (1) ±»A«HPU »BB«*JlSSlcUfll«/\'> y 
(2) /\^^>^rt(cE^$n, KRt^^^l 

€tsgf^^s#. (3) /\o^>^f<omnurc±mz 
fca*»aatX7y- Kaa*6«j«stifc/t*;k 

(4) /\ 0 ^;K^±^lCiSS^tircg^a> (5) §{f 

Ka^«ftwic»»snfcaai»a3.-y (6) u 
7/™ Haa^a«»ic»«a+ifc«E» ■ ssiE^ 

>hP-^. 3t^(C, (7) A^y>^rticE»Sti, 

affi3B-*aEaffp>hP-^rca«iwic««sti, 

iil^I^ffia^giffl^V- K • • =L-y 

wmiiv- k ■ ■ oL-y h^^izmmu, /\ 



(7) 
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[oo2 7] ^sewo^BgK^w^tttijs^saffii* 
v— h ■ • ^.-^ k ^Kamif^tttaft^ai 

^tttttfl^RB. fttflc, ^jfrSIM*»B*:fflOfc*« 
gB#B^]»ffl3!7*$SBffl* V - K ■ - zl~ *y h 

<oHK*aicfei\T, ^Bsai^a^iJtajsstt (jut, 

[0 0 2 8] ^0^©^PIil^l^4i^gfffl^ 

BffiAv- K ■ (CIT, *v- K ■ n%.)\,tm* 

-?z>m^tt$>z>) its mm^mmm^m^^m^m 
mmtty- k • /\°*;u • zx-y h out, a v- k • /\° 

<OHJB*ficoin|±«H«c:i:*«T**o 

[0029] i£fc, *mw<Dum^wj&zfm%umwzw 
)v • zl- ^ h<ott«i^aic«fctitf, * v- h • ■ 

[0 0 3 0] 

SEDJEffi (JUT, SItoWBBtlMfc-r*) (cS^*58 

six, cn&^ifttttis^o^wftMai 

[0031] *i^hsm#tta«^<&«»i^ hi 1 
cd ( b ) rc^uxttfeyT**. hps. x\f>hmmw 

112 2, (P) ^V-Ktg2 2±$fb$}$ft2 1 

±ic^$nfc*6«» 2 3 . (/\) ,»#n 2 3 ±izw^m 



$tifcy-htl2 4, (-) y-hga2 4M«8 

12 3*jt»u/zBflp»2 attxic, (Ttv) mam 2 
xmz. «jttf. mi oaffHi ^tiit^rM 

[0 0 3 2] x^^ffl«||ijK(ti*?-(OStsCWa-»«BB 
B£« 0 1 2(0 (A) (Ctf-To CM^yiiMffl* 
^1*, (>f ) 7 1 ±lCJE*Snfc» 1 £»» 7 

3, (P) ^18117 3±lC»fifc«*ft;fc«*ttttl«7 

4 . vHfcajH 7 4 ±£#&fg i mmm 1 3 ±ic 
jBflts*ifc*2iejtJi7 5, (-) m2mmm7 s±\z 
M^n^-hii7 6, fttfic, (*) sj>&<& 

t>, ^-hili7 6, S!2J6»S7 5^^S^a/l7 
4*Jt»LfcBPfi»7 8, jfrSfifcy, MPSP7 8<DSS 
^b^ffiLfcMT-^tBJi7 4(D«5gP7 4 Ajfr&B^tftt 

ISSt. ^t#ft7 1 (4, A V — K • • a." y hffl 

[0033] x-zvai^ttajs^-coKJEfiiiiDwawa 
—smwrnz. mi 2<d (b) (c^-To z<DJiy^mm 
mmm+te, u) 7 1 ±icjB«anfc* 1 ^ 

-H17 2, (P) f 1^-hll7 2±^^l 

ft 7 1 ±\zm^nrzm 1 $g«a 7 3 , c/\) m 1 
17 3±\zwimznrzn z ¥-fo&m7 4, (=.) *^tttn 

I7 4±^t^lili7 3±lC»]«£ftfcSS2|fc» 
175, (*) g2«li7 5±lCM$n/ci2y~ 
hM7 7, 3kZfilZs (^) »2^-Hl7 7, ^2 

feiM 7 5 % m^dbJi 7 4 sixsg 1 lenji 7 3 ^11 

U, iagf5(cm 1 f- h«B7 2<7)^®^StaUfcB8Pgp 
7 8, ^6fiEU, BHPW7 stDBS^SSetHUfcl^SJt 

m»7 4©aa»7 4 A^si^Afttajsti-s. fa, hp 

§P7 8ia«<03fc»«:7 1 »*-»«J«UTBUJ 

^mmmm^mi 3\z^f 0 cc-c, mi 2© (b> 
izTjzufzmjtfftfe— simmmiz. mi 3<d*sa-aic^ 
■D/=«ffiHT»*o c<Dct5«:«irta>xyya«»jjtai 

<MJC±, K2O«Jt0)Xyi;sa«»ttaii8 : f<!: 

i»-k. *2©«a<oxyyH«*amj«^rc*5i\T«4. 

I^SI7 4(OT7iT(C^1 ^-hH 7 2^fS(te>tX 

m^Y 4 A©ifi«C-JIKaflE<3r>«»tJB*-r*Ci:* 

[0034] HI 2 CO (B) [C^F U^cX yffl«#fitUJ 
JR^cDBiBSa** JUT, HI 4 -Hi 6«#IHL/TR 
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[0035] [ii~2 o o] 9t?\ mutttf^^mm 
^bJ&£££H*7 icd±ic, ^v^m\zxw^mo , 

nmzmm u mm^imizvt-D x v v^5 ? << ms& 
ic j: y a i h mm » 

5 (H14© (A) #RS) 0 /t*-->^£*l£:Sfn y 

[0036] mm- 210] #ic, ±mzm i mm 

o. 3 Mm<0JSSi;:JBi«-r*. Mfc, C(DSgiJ6»«7 

^o. 2 timoimzizwzi&isfcik. m^mmiz/^- 

X>^U «TttfflJi 7 4 (ID1 4 CD (B) 

MB) 0 /^^-^>^5tifc« : F-ttaSfflSI*»»4Stt 

[0037] [iff- 2 2 o] ;£ic, ^® rcWx.fi s i 

02^&JS^S2jfeS»JB7 5^IX.[ffiO. 7 jam Off 
$(Cjf^-r^ 0 MIC, C(OS2|68i7 5C0±lCj?$« 
0. 2 Mm(0^>^7>^b*^2^- hliffli 

*tt *4S £ u . Hfle©/ t * > ^ ft o c £ ic & 

oX. a2y-Hl7 7*»5Cfc*T?« ((HI 4 
CD (C) #fiPJ 0 /^-C>^tlfcS2y-htiffl 

7 7<0«a»m>ff<SI4, ffS 1 ^- h««7 2 iPD'T 

[0 0 3 8] [11- 2 3 0] ^(Dik. illCl/yX h 
!7 9eMU MICC(DU^X h!7 9 IC, %2f- 

vmmi 7a>«ffi*-»BtB*-&a«t5icuvxhBBP 

g|5 7 9A^Jf$^-r^ 0 U^*hBBP»7 9A©¥iB?B« 
ttffiJBT*y. jEEJE(0»iZ2ttfefe«fc : t 1 0 0 Mm, *§iZ2 

9 A (OfiS iCgffl Ufcg 2 hll 7 7 R I 

^>^U MP8P7 8 A£Jgj?6-f£ (Hi 5 co (A) # 
KB) o C CtttS 2 y- Ml 7 7 >^7f>^ffl 

fed: U &MP0 7 8 A £Bf$i-?Z> C <h#T 

[0 0 3 9] [Ii- 2 4 0] &|C, BaPBP7 8 ACDJg 

mizmmurzm 2mms 1 5 ssiswicx^^u 

HP»7 8 B&mm-fZ (B1 5 CD (B) M9) a cc 
Tfifg 2 «ifl£S i 0 2 £^TffMLT03CDT\ 

MPS* 7 8 BGDHMIi, BBPSP7 8 A(DMPaSffi«J: 
y CCD^^O^iiaiix^^^^^cD 
»SlCcfcU»J»-r^Ct*«T#S. CCTte, MPS 7 

8 bot«#bp»7 8 A<oHP«Bfficty*>aia'r** 

[0 0 4 0] [Ii- 2 5 0] ;^[C. MPS 7 8 BCD/SE 



at-rssfefticcty K^^x^fym (hi 6cd 

(A) #82) 0 ^t>$±x^f>^a<!:t £ K^-fx 

^-f^-^^jjpiS-r-scit^T^sfe^ -flsictes^is 

X y3->#tfimff U »x y 5=->^«KOlPXa«MB 
<h£:3o CCD [11- 2 5 0] Ti£, y^X^ 

+(DXX^^>^«cD*(Ct)^illU^cD^g^*^^)A 

wjac^STffSE-r^ct, atfnp«7 s acd^spic 

£> It ^l*SL fC<£ o T t> C mm AMl&tttfZL'f % ZLtlZ 

cty, «^jftthiB7 4CDitab®cD^T\ **T*n«H 
ph^7 8 Aiz&z>xmm£ftx^*>tfmmi,fewt-? 
(ommz t> , & 3 sjs<o«s*t^x * 5 1 >^a # a#j-t 

<*><, Ctf>i*, i«4ail7 4<D;S»!Ctt^*A*lfttf> 

/j\ $ t \ ^x y 5=- > #m ft a«k^ \*m < . xm n <d± 

ttffiH 7 4 lcfl5/££ft;fcBflP8l5 7 8 c^±^ofug|i 
B3PSP7 8 B(OT«5BP<!:iaSJffloTt>-5 , b(D^), MPS? 
7 8 C(DT^ScDfiMli^CD±SB[5 c fc U t>^dbU)cttSi 
i^r^o o£y. t : f»Bi7 4^I$^ ^ffi^T[S]CD 

ft«B»ici&i(jTai<«:y, sigp^ft^b^n^o cct 

y, a : ?M:tBS7 4<Dft»aiDI*!T5C(!:*«T*4. 
[0 0 41] [X8- 2 6 0] #|C, ^PgP7 8 CGDit 

mzm&ufcm^ mm 7 3 &mxmziLy^>t?u. 

■ P»7 8 D*JB/SU BBPSP7 8 (HI 

6 CD ( B ) #BS) 0 c CT'li, ±iS(Dm 2 |g»S 7 5 CD 

«StH«lc. «Wk7 7»7kiS»*ffll^ , Jiy hx 

7f>^!79, MPBP7 8 D(7)Hffi(4IBPaJ7 8 CCD 

Tsa»<fc y *>ai§-rs. c^ts^aisattxyf 1 ^ 

BPa©*filc«i;y»J«lprilgT»-5. «CCD^^, 5t(C^fig 
£*ufcUBP«7 8 B(OBjBfiH(c»ia-rs. ft, HPS 

7 8^fi)cilC{/y7hl7 9^i^(h, HI 1 2 (7) 

( B ) [C^U>c«51^Wf Sly vSaiMJtffljR^JB 

[0 0 4 2] TBa«fftttUJR7-^aAA«ift-flmBH 
HI 7(C*fo CKOTHSaffatUlSR^tt, (-Y) 

sa*»8 i ±\zmm^nrzm^tmms4 % <q> 

ttffl»8 4±**t;3a**8 1 ±lCJErit$tlfc«»JB8 

5. (/\) »»ji8 s±\zm^nr^~hmms 6, 

M^IC, (n) y-htfi8 6&tfJMM8 5*jta 
iEgPlcS^ttttSBS 4tDaM^tBU> u cMPgP8 
8, frSrty* B8P8P8 s^SgplcSfflU/tS^SftttSS 

8 4cDaM^bMT^a^n^o r^, 3t»#8 1 Ii, 
* V — K * rt^fr - xl- ^> hfflcDSffilc^^f £ 0 

[0043] hi 7 ic* isfz^mmnmz&m^vmm 

JUT, HI 8*#Hl/TR«t-&. 
[0 0 4 4] [XjS- 3 0 0] jfe-T. «^tf#77it 
^6fiE^^ff8 1 (D±IC, X/ty^a(C<fcyff$ft 
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o„ 2 n m<D#>?x9->fr^mz>n^fo&mmmntt 
mmimz:/^ u m^famm s a zmm-? 
^^-JBttzmitz* ;%iz. 1^418 4±^#ti3: 

8 1 JilC^iJi 8 5 £ff$/£-r>5o - CTfi-fflJi u 
TT EOS h ^n: h + >^>^» 11^X^1/0 
^§CVDSICJ:U, S i Ozm&m 1 Atm<DH£f::J£ 

o„ 2 v.m<D&>?x^>fr^&&?-bnmmmntf 

[*]1 S<D (A) (C^-To 
[0 0 4 5] 3 1 0] &|C, illCl/yX b/1 

8 6(7)Sf®£ — gPlldb^-tt^^ ^ (CU^X h^PEP8 9 

-T y >^ P C £ #T ^ £ o C C £ "CCD Zf P X** 
^TU*zttSM£, gll 8<D (B) (C^To 
[0 0 4 6] [X?I- 3 2 0] #{C, UvXh^Pg|58 

9 A(^[^l^[C|iffiL,/c*feSS8 5£1f?3!ft(CX'y5P>^ 
U f^PBP8 8^^^^> (Ml 8C7) (C) #BS) 0 c 

^e>o mmms soimmte. ?-\-mms 6<D9tm%$£. 

^lCj;U»p-r^C<h^T^^>o 1U1 7 Id 

[0 0 4 7] ^t>hffi!«ifttU* : F-ICj3(t§K : Fttta 
m®2 6tt, ^VyXTV (W) , (Nb) , * 

>^;U (Ta) , ^> (T i ) % f 'J 7x> (M 
o) , yDA (C r) . 7j!/5-[)A (A I ) % M (C 

u ) »©ft«Xttcn6©*JB5t**#ti^&^><k^« 
€: ffl l^TJBfiE-T S C t S *T t> F/tHS»,££ 

* ii fC cfc o TJBfiE-r £ C £ tfi-V £ Z> o 
[0 0 4 8] x^vlym^ffi^ : ?^^t^f4¥M§ym# 

jscas^(cfcit^ii^«[ai«7 4, 8 4u.mmwiz 

it. &>&*t> (W) A^>^;U (Ta) % j-$y 

(T i ) s "E l Jy^> (Mo) % ^7 □ A (Cr) , 
lM*£ftt>tf>^£^b^«l («X.(iT i N»©lft« 
^\ W S i 2^ Mo S i 2, T i S i 2. T a S i zm<D-> 



f *Cifcj&*T*£. « J f»ail7 4, 8 4<OJBj«*5t4: 
LT. ^*>i, X/^y^m. CVD;1 -f^> - :7V- 

fecfc^O., 05-0. 5/<,m, SSKIiO. 1-0. 
3 Atm(0«5Bli:-r'5C<!:#iiS Ut^<, ^^Bffl(CPB 
Sf^txDTttfc^. «?-»aJi7 4, 8 4^««n 

[0 0 4 9] xt^h^^tH^lcfelt^^v-K 
112 2, y-hll2 4, X^yffl«|Mfta*?-lCfe 
It^-hli7 6, SU<(4, *iy-Hl72, 
IB 2 ^- h«B 7 7 , TBSIW^aiffliS^lcfeltsy- 
Hl8 6***«»«tUT, ^>^yC^> 

(W) % (Nb) . ^>^;i/ (Ta) . ^EU^ 

> (Mo) % ^PA (C r) , YJU^-^A (A I ) , 
m (Cu) H<O^H, cn&<7)^*7C*^:^t;^^S 

t^^^b^, fc^iwtv'juy (s i) «(7)¥»*^^ 

[0 0 5 0] «f^2 3, SU »Sf7 3, ^ 2 jfeJMI 

7 «g»s8 s&m&ttmt^Tiz, S i 0 2 , S i 

ISL S i ON. fi^X ■ ^-Xhmitty&m&fo&^lt 

itaii/tffifflnct^Tt, Hircii, cvd 

[0 0 51] -nv- K ■ • ^~^y hffl^sffiicta 
=a -r 2 1 . 7i, s i it. <^*< tt>«aa*« 
»tt * *r -r s tt*4^ 6 «i£ $nti*tfct<, 7Xi 

20i LT> SiJiMyXlfi^Slf^ c 

t^-c**. yy-K -yt^;u5 o*«jft-r*a«5 1 

[0 0 5 2] ^mMlZ&l^Tlt. v--MS^2y- 

■IBIWJi±IC7*--*x««*»E*-r«««t-r*c: 
4:t)-e*S. CCD if HIHI6ttJI(C(4BBnff(ciia-r 

y- KBS^|Sl*^S^cD«iii^iR^^^ JUT, ^ig 
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BKOE«l*«J:tKtt*^a*iS»*ffl£b*:i«&lC, *IC 

©WEojEw^in! ics*^ tek-ts c. t led:, u , 

ffl^T, ■Blft«lllC»lt6tl*a2|IIP»tt, sfc-Tb 

aus ic{& u , h □ »otibje« t dnx tta« (hurt 

[0 0 5 3] *»W<D*V- K • J^)l ■ ZLZZy h<DU 

wsfentm. \zm u>t*5S <Dtm m^$> s t * imp 
«) g«<&«ig£. H2 1 *#«but. jut, mm-r 

/t*;|, ■ cl~^ b&tfi&-?Z><D\z&[sTl*Z>o 
[0 0 5 4] C©H8SS1 0 0(4, IWlPUcA 
0 1 ^lit^o A«^y>^1 0 1 rtCd 

<D*£S£l 0 2#ER3*lT*3y, t&^-frl 0 2 GDTIC 
tt^^gyU >y- 1 0 3#tty{+M-&*iTl**. 
M^By'J - i o 3 [4. ig^U/dro^ift Affile 
StbtltfeUs 0 2"tH2KD»BIl» 

|pJ(c»»rT1IB-C*S. 0 2<£>Tlcte, Mic, bf 

>#P^>U >^'- 1 o 4#aytttt&ttT;fcy, tf># 

L7c?Li*l£t:> 1 0 5*f±Tt§o A-jy^l 0 1 
14. a;u:/i o 7^^url^>7 (BiStrr) fell 
tftiTfey, o i (DPism^s^ic^^c 

o 1 rtic7;i/=f>^x*(0^>Stt*^*siA 

[0 0 5 5] \ 0 1 CT)§gPLfc±gPIC(4, jl 

BM^5 1 ± (ttSftfl) lC}E*Stl«:»*«Jl5 2& 

5 0 A(0±*[Cl4CCD«:Wr*a«KB1 1 0 #ES 

$tm^ 0 §fgn 1 ottB«tt»zL-y h i 1 i 

> 1 1 2ft a««3t3.--/ h i i k 
sawni-H o $jkT$T j-^nms 3 ic««wicsa$ 

[0056] ft, n (in^-ttr) tA^y>yi o i co 

PbIIC^V- K • ■ cl- ^ h*ttJAa«:RW\ A* 

1 0 1 V— K • ■ CL-y hJKffiASB 



(JUT, J*(cittBA»ii*-K) t0)IIBU:->iry*-*« 
It, ->iry*-*Bi;ft:««T*V-H ■ • cl- 

y h«r*tHA8Blc«AU, BS*M»Tl»ttiA»*Jlffi» 
IllfitU 2fclvT\ v^y^-*Hl^T*V— K ■ /t*. 
;U • 3.- ^ h£/\£v>i$M 0 1 rt(c»A-r^^5td:L. 
Tt>d:l^ CCD^-p^^StlCf^C^lC^oT, A^y 

>#\ o 1 ^^^(cM^^simfc^^-r^c^^'-c^, 
t«i»iiiia)ffl»fl:*H*ct*fT**. ireiftttAse 

attRtttifi, HHH9Ba>-Ji<0ffl«llfl:*H*c:t*«-e 
[0057] 02 2 ic, *8^*v - K • a*;u • CL 
jB«©a*t*-r. v- k ■ a*ju ■ cl-.^ h 

- K ■ A*;u ■ cl™ y h©»flFHII*ff 5ftte y IC HI 
2 2 (C^UfcCCOHttKBl 0 0 Alc&UTte, «JBtb4 
<DWOk<DJ3 % J- H • ■ cl- ^ KjOTBStStifc l ft 

[0 0 5 8] 0 2 2 IC^ LfcHKSa 1 0 0 A #0 2 1 

icTKU^M^ai ooia^^n itssi 0 2£> 
Tic»ytt(tstifc**#»»vy>^-i 03ft x 

Y^-^UcSiibtlTfeU, t&^&l 0 2ft X^[S] 

v^t-* i 2 2<o»fficJ:y x^[S]^rjCY^inj(c^i!! 

Wt^^^'eftS. H12 2 fC^b^M^H 1 o 0 

Aits m2 1 iz7jkL,fznm~mwi o o xu± 

^<U&ib(D<D. iS^v-K •/tWaiy h£ 

jeieiB -ct^s-r set ptiib t & s o 

[0 0 5 9] ft, >hP-7 1 1 ZifimW&Si 

a~ 7 h1 1 1 ic^m^ CM^tlTl^e MIC, X^ 

ipubb^t-^o^"-^ i 2 1 a^Y^ipUBKix-j-y 

tTV^-^l 2 2^f&^>hP-7l 1 3 iClM 
Wrclgjg^nTUSo -^UT, MftSiiyH 1 1 

3, X*[fi]igi*^-r^ tfV^^-^ 1 2 1^^Y^[S]|B 
tf>^-^ i 2 2<DWM\Z&.-dT. I&^M 

o 2 icKBstifcStiwtfcfeitami-r^** v- h • 

[0 0 6 0] (HSfi^JB^ 1 ) HS6<7>JB!fil 1 fi, ^$£W 
<n-hv- K - ■ zL-y k *v - K • /t*;uatx 
^tf^m, Mtxic, ±aLfest«K«* 

So 4fo<DJi V- K ■ /tT^U ■ ^L— v h 1 1 ^:*fl^T 

ft (7)^3 V- H • /IT^L- • CL- >y h 1 1 ©St5ttt£»#W 
»«H$B2(0 (A) ICtkU, 

MI2 4, «?tttb*a2 6»©EltStfc»©# 
»»»BtB2© (B) (C^:^- 0 ft, [El 2 CO (B) |Cfe 
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5 0 <&~»»<oaattfc#»»«B€:B 9 \Ztj< 

•t. 

a at7iiTiiS) (Dxt o >h3ym^m 

a*©BJs*a(4. itfcKwu/ttfey t-r+itfit^- 
Lo o 6 2] l ■p©« : 3 L ttffl«« i 2ii, Wittfa+tt 

^twi^x tf > haaiMfcai*^ $ nx I ^ 

iIW4!2 2A (H1 IC(4,«S1*T*U m2(D (A) 

icti i o<0****rcis-r) (-v a^ttmaisi 2*« 

* v- kbbjb*b»*4B 2 2 A-e+ii##f* v- 
8 2 2ic*i=su Hnff2 5©a»icffia-rs*v-K 

HfflilttMI 2 2 A V- KBB 2 2 fCl£ 

htiffltmni2 4 aic. i?»tua«i 2£«ja 
t^xt o > hsaipteaj* 1 ?-^- has 2 4#ejtH<£> 

hnmmmnwnm 2 4 AtngMy- hBB2 4 ic 
aau BBPSP2 5 (D&miatLmt&'f- \-mmmmm 
tii$m 2 4 A<Dffl*tfiy- hit2 4 (cf^s-r^o 

X. 7 h7>f V - KIIffl»SW4i 2 2 A t 

X h^>f ^tt©^- hmtIffiSm«*4il 2 4 A tOTta 

-r*a*w^ M?»aia«i 2(c4@=^3 0 
yttoo^i v- K»ffifflaa«*4a 2 2 Atojitf 

iI*fflI2 4A(Dg^|pl (gl 2 t 

sct^sui^. v-Kaaffl»a 

«*4B2 2 ACO«g[?[C$i^g{5 3 1 3&*»lt6tlTfeU, — 

s\ x h^-r haaffl«»»*H« 2 4 a co 5m 

[oo6 3] 1 ocom^mfsns 1 214, 

«^tfa+7is»5«aa©xyya!a*»tti*^& 

»J8S*lTU*. 11 2 (A) ic^L^cflii^WlT^x 

^ vffla»ttffi*^6«fiitsnfci -KDM^tmmm 

1 2(c£t\XI^ X h7^^tt[CA^-Z>^$tlfcI 



ffl»a»»a-tfta#OTt*ttma7 4(c«au hp 
gP7 8coisaicttB-r«a7'tttf}afflaa0»ao«« 
3fl*«^»ffla7 4ic»a-r*. Mica, xb^ywic 
/**-x >#ai\i£'f- hmmmmmmmiz. w=fi& 
maun 2*««-rsx-/yaia»ttaHR? L a)y-ha 

^•?wd#- haafflwa»»a-ttia#**y- 

ffi 7 6|Cffl^U HP»7 8(D5fi^lCfiB^^^-hS 
affl#^«»ilC0$I«^'7 i -hmtl7 6{ClSa-r^o ■* 

^■•r ^«cd<t- haaaaatmB&Aiaa-rsffa 

#i?»(ua«i 2iciats. 7h7-<^i 
^ttajaffl»a«««©ffirx**ifii («i 

Zy-fifa (^2^|S]^^) tim^c lg2CD^fS] 
it, Jg1 (0*lpJlC*fUTfflftTfeSC<t^»*Ul^ x 

[0 0 6 4] WlZit, mi 2<D (B) ICTFU/cflot^W 

ma«i 2 icfc^xi*. x h^^^tt(cy^~->^$ 
nfcm i hagffl»««*4»ic n^fo&vm 1 2 
^ajsE-rsxyyaa^ttuia^ai ^- hiS7 2 

«<oa i haaffl»a»»B-ttia*30*a i ?- v 
ma 7 2\zm^u. bbpsp7 8<&js»icffia-r£Bi 
- haa^aia»*4B(oa«^a 1 \-mm 1 2 icis 

fa&mmmnmm\z, n^ammmi 2^istsx 
y yaiaiMJtuia^a^JtaB 7 4 tmm<D»tzitt 

^bTL^ 0 ft{*Mlctt. ^h^^yttOB^MtBBffl 

aawwa^tia^Mi^ttaB 7 4 hps 
7 soifitsicfflB-r^a^ttiiiBfflsiattWB^aj*** 
s^tettis 7 4 \zm%i-z> 0 wizit. xh^-r^ttfc/^ 
^-x>ysnfca2y-haaffl8»a»*4«ic:, m 1 ?- 
tttnaai 2*««-raxy5;ffla»ttia« : f-©a2y 

it, x h7-r^R©»2y- haafflwa»«B^tis 

MS2^-htS7 7lzm%U. BP»7 8 0iB«lC 

fiB-r^s 2 haaffiaa^flBoatt^m 2 '7 i - 
hss7 7cgst§c ^h^-f^«<oa^»aBffl« 

«»#4B^S^*lRl(5: (mi ^^iSj^-r^) Xh 

ty^yvxDm 1 ^- haaffl*a«*4B<Dffirjc^^|fi3 
(»2(o*ini < !:rs) t&mtzZo m2(o-nmt. mi 

«o>a2y-i-aaffl»a»»BcojEtf**ipjtt, mi 
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xh7^y^ 1 ?- hmmmmmmm 

[0 0 6 5] fe^O^Xs 1 0(Wl^-ttffl»« 1 2(i, 

ttatt#«^J*tBJi8 4|C«=!IU HP8P8 8(OJSg|5[C 
tl/£:y-hfllffifflSI«**#4llrc, *?ttU1l«1 2£t$| 

u sap a* 8 8©ifi««cffi«-r*-y--h««fflsi«*f« 
[oo6 6] mm<omm^ izts^xu, mmtt 

16:9, ^4-f>f^V-H-/^"^7h 

1 1 1 mX 1 m<7)^^^*S^bSc^5S:*#ft 

2 1 €rfflC^f^»-*"S. C<O<fc5fc;*:*<*0>3a#f*2 1 

zm^zms, 2 o 9^cd^v-k ■ ■ zl-^/ h 

1 1 ft, 5&NH*2 1 CD*££ 

l*±xE<D^^r$JCPSS$tl^ mtf2 0 OmmX 2 0 
0 mm<£*# 2 1 ^fflOtltf, 8*fctD*V — 

y h^i^^^±{f^>Cch^T^^o fib, *y- H 
[0 0 6 7] *ffiW©»^*«:«iS-r*±-C. MfE* 



A^a^tta*^ (03 i co (a) fete, i#;t^t) 
"Tact lift IV, «j?Uf, ffimtt 1 6 : 9, fctft 3 2 -f 

B3 1 <Z> (A) <D*«(C5F-rj:3lc, iMPFIk©«*tt 

£f§3C<!:;^Tr£<5o *7t> 1mX1m^7Xlte 

C>^\ 03 1 <£> (B) co^ilHc^ci:.^[c, frfr&mh 
l/mTftotfc, ffi S * V - K 

[0 0 6 8] 1 tt<039**2 1 ^6«»©* V - K ' 
IV 02 1 IC^UfcftBfcgaiCfclxT* -A* 

t^, 02 2ic^ufcH«lK»c*3i\r, 

- K ■ /n°^;U ■ o-- y h i i (OUm^rsOo t(D'&. & 

[0 0 6 9] ^3 V — H ■ • 3.-.^ hi II*. 

*2 1 2 1 ±icjE«snxt«»©*iia«» 
■^ttasii** ¥ic « : ?-ttaiai«s<tii*-K) 

ttttfMh 2^&«j*atiTi^o *<*wictt, xh7 

tticA^-- >#tstirz<f- hnmmmnmim 2 4 a 
t*«»a-r-s««^ a-w^tttuai*! 2icffis-r^ 0 
1 -3o^h^>ry«(o*v-H«affl3i«»fl»2 
2 A^aaa^tifcatt^^Mmflii* 1 2^61^ 

■^aaifn* 1 2 j&>s*> 1 otDw^ttaaiaEP^aflt* 
nri^o hp^>, 1 ooa^Kfflfiiia 1 21^, 2^>co^ 
^aiajffiwsfcia-r^o 1 #0* v- k ■ ■ ^ 

1 rtT^* V- K»gffl»KW*4H2 2 A^t 0 »> 
T^Pl^-^ctU, y-hliMlW4l2 4A(7)t 0 

• • =Lzzy h 1 i ©»^»icffl«-rs* v- 
IffliHffll2 2Ach, cco^i v~ K • • 
7hn idRte-rsA v- H ■ • ^ h 1 1 <d 
»»»ictt«-ra*v« K«affl#««*4»2 2 a <t<D 
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- F ■ si^Jls - ZL~y F 1 1 (DmftBWZitLWT&f— F 

mmmmmm'4m2 4 At. z.<ot>v- f • • zl 

-7M 1 v- F ■ rt^fr ■ =L~y F 1 1 

(Dmmu^tLm-r^f- vmmmmmmm 2 AAt<o 

[0 0 7 0] t) V- F • • ZL— y h 1 1 li* #S 

Tt^%mm^hms^m^-%^ 1 , 3 4^^-r^o w± 

2 2 A(Ommzm^3 1 ^|§[j-e>tiTfeU, &*F^ 

^^xco^f- \-mmmmmmm 2 a A<Dmmzm^%i 

3 4#i£tt^nTt^ 0 ay- Fnmmmnmm2 2 
A^immzmtibnrzm^ms 1 n mxii ixm- 1 

3 0] ©i, u V ^7 7 KM^' H 7 ^ 1 7 f >^1J 

ffi\zm-3i*t> y- K*ffiffl«a«*4» 2 2 a^sill^ 

(7)16*1/12 3 IC7LSP3 0£7B/£U *y-~FmflJS«^ 
#*4J12 2 AOD^gmM^lith^ii^CclilC^oT^^ 
C<h^T^^ 0 ^h7^ytt^-hlffli 

mW^'4il2 4 A(^)5Sg|5lCf^(te>tlfe5iT^3 4 H 

F^y^y- hm^ffl®mw4S2 4 AofissffiaB 

[0 0 7 1 ] fUt, &^jV- F ■ ■ ZLZz*y F 1 

1 oag^gp 3 i , 3 4^, BHS-TSAV-K ■ 

zl- -/ h 1 1 (D^ 1 ?-^ 1,34 ^mmwicjg^-r+i 

li, BP'S, Eft3 2, 3 5 (<fcU*fl:WlCtt, tK>^> 

>#m&m?-y7) &m^xmmtra$\ *y-F-/t 

[0 0 7 2] B 3 lc«lJS:W£»«B*3F-r«fc ? * V 
-K-/t*JH 0(1 ^V-K-A°*MIi2 0ch, 
(ffiJx.fi, £SBft&Wtrais]&) t^iawsa 

tlfc«»<DjS»Sli^» 1 3 A, «»<0*V- 

f - • zi-y h 1 i ^bi^nTus. #*y 

- f • • zl— y h 1 1 n a v— F ■ /**)\,m& 
152 0 icixy^(te>tiTo^o ft#wictt, «-*y-F 

• /\°^>;U • ZL-^y hi 1 tt, a y — F ■ A*;Uffl*«2 

i©«?»3i, 3 4ii. ±aotfcu, «»-rs*y 

- F • • ZL- y h 1 1 CD5g^-gP3 1,34 tM% 

oo*HH»icfty*tct6+ifc*v- F • • zlzl-/ 

F 1 1 (Dm^3 1 , 3 4 11 7J V— F ■ 

2 OCO^HfffCWt&nfcSaMB^fiBl 3 A, 1 3BIC 

maWlcJSfiJ^tiTOSo BP EtRM 4 uuw*« 

[0 0 7 3] *y-K-/t*;u 0(1 lUTCOXfftCT 
ftMH^ClttfTS*. IP'S. AV-K'/^-az 
7hi 1 ftfMHU SGWDAV-F • ■ zl-^ h 

1 1 ttgfl (ffilx.fi, £3EBft&tf«ttllBlI&) £<7« 

mwisafc^xoaRioiea^ffl 1 3 a, 1 3b^i 



miztwbtifcjjy- f -/t*juffl»tR2 ofcwytti* 
* (ffijx.fi, js*-r*) o tsi. {H7ic^^d:^)(c, *y 
- f • /t*;uffl»«2 oizu^^iiLm^-^ 1 5*xy 

M(C^ffi^tl>t^V-H • /^*;Uffl»*R2 0±(DfJt^OO 
fiMfC^V-H ■ ZL-^y h 1 1 «r»rt(i«tl^ 

§C<hT^V-H -/^Uffl*4E2 0 !C^V- F ■ /t* 
;i/ - ZLziy h 1 1 &%lVttl+&Z.ttf~C^Z> 0 ^tCD'ik. 

K • ■ ZL— y h 1 1 <D5STaP3 1,34 

Rft-r** V- K • • ZL— y h 1 1 (Dffi^SS 

3 1,34 ch^. ■ffi : &;ftJE*;SlCT : &fi5 : ? L aJ(C^>T-V 

>#m&m?- y z:tiz£.-D xmn.M izmm 

u<*it&tifc*v- k ■ • zl--/ h 1 1 (omi-m 

3 1, 3 4 <h, * V- F - /t*;Uffl»«2 o<D^mwz 
UH-StifcttttM^Bl 3 A, 1 3B<h^ |SW»£E« 

z.t\z&-oxnnm izmmt % . 

[0 0 7 4] |H % 7SU->U3>^6fiE^^V-FBgffl 
SI««*4»2 2A, &tfT i N^b^^r-hliffli 
m«*4/l 2 4 A IC^LTftlC^-- 5 *y ^tt<D«««a« 

UT, t^^> (T i ) %mif2>^£tfX%2> 0 T i ^ffi 

(Diiv- ^mmmmmmm 2 2 aa*i\(4^- fbs 

I:^t7^-1t4 o^ffliN^cdr (CcfcoT. 7K>?-r> 

lN«<f- hSgffl*m»#4« 2 4 A-\(Ogl^^5S^/j:^ 
(Dt-f&ct tfX^Z o ffiJx. fiS^ (t o o fc!6»«fi3^ 

b#i$nfcx^-t4on *v— k-/^h 0^ 

ic^-Tct pfc. f • • zl™^ h 1 i tmf 
»rtici6it»»*6ff«*nfcB*a»#4 1 *«R»sn 

Tl^o H^gP«4 1 (iie»3 2, 3 5Tfe"57K>TV 
> ^ffi^Jl^ ^ ^cr>± (CtS $ o fc«B IC * U , O ^ 
^gP3 1, 3 4^*®(Cigft4LxTO^o C<0<fc5fcflWc 
(C-T^CilCctoT, EHII3 2, 3 5#B<Ct#i< 
/j:^>o ^V-F ■ • zl-^ h 1 1 

^^^-1t4 0<7)iE®lCliS*B'J^fli$nT^^o B 
£3P#4 1 A<Etl3 2, 3 5-T?&3tK>-j-V >tfm&M 
J- y 7 <D± ICffi ^ t> <h /ci: ^ J: z> iz X ^ - It 4 0 £ 
*V- F - • zizz^y F 1 1 ±lcESU>cf^ ffijx. 

fi«*5W*Bft*-fr^Cli:lC«J:^T. ^V-F • /l^b 
■ ZL- F 1 1 rait^^--y-4 0^iSt5CiA< 
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[0 0 7 5] ai^£«(Z>S:$nttfltie«« H8»tfB9 
(ctk-To * v - F ■ /n^U ■ zL-y M 1 A^V- K • 

(*t>tl*:7V-- Hti5 3Stfa3tf*H5 2 (5 2R, 
52G, 5 2B) £#e>«J5££ftTO£o f LT, 2f V 

- k • /t*;n on *v— K ■ /^MiS2 0 <t. 
*;uffl*ffi2 ojcftyftHten/tAv-K • /t*-^ ■ ^ 

T\ V™ K ■ -aryhl 1 l , 

3 4 tt, Rft-r** v- K ■ /t*;u - zL~y h^ ^(Dm 
ff3i, 34 tffljLii^T* ^ffl-feJM^y^ffl 

ffl»«2 o^fflgBicuiyftite>ti^:* v- K ■ 

• ZL~ y h 1 1 (BSb^SP 3 1 , 3 4(1 *V— K • A* 
;i/fflS«2 o^paicurtStDt*!**^*! 3 A, 

[0 0 7 6] Jj v— K • /t*;n 0 <h 7V — K ■ 

5 o H^uai^u *v h • #^x£cft&<E>/t* 

JKDfl^SP (^iV-K -/t*JU 0[Ci3l\Ttt, fflx.fi 
SM^F-fiB 1 3 A, 1 3 B (7)— SP<B±£^t; X V— H ■ 
/t*JbfflWS2 0©SBl) , Rtf* -fe^Sy^X^MJ 

&&/vfzWMT\ 7U * h ■ fi^x&nn. mi&T&o 

[0 0 7 71 021 *#IBUTjfeIClttMUfc**Ma)K 

tin o o*ffli>fc*y-K -/t^-n-^ m i 

(DKK*a*. iUT, l^lTSo ft, l^co^V-F- 
■ zl- *y h 1 1 EP"&, 1 f*<D£J#tt 

2 1 fr*>W®L<DliV- K * ■ ^.-^ h 1 1 *fEH 

WBrU * V- K ■ • zL"y h 1 l £i#So -^co 

;5fc»£*Tl\ HI 2 1 [C^ LfcHlfcS»ICfcl\T, 
V- K ■ • ^-—^ h 1 1 G>tt**fT3. 

[0 0 7 8] * v— H ■ ■ h 1 i ©MfEtt 



t°> 1 0 5±(C* V- K ■ A*JU ■ ZLZZy h 11 ^1 
V- F ■ /n°*^ ■ ^L— ^ h 1 1 1 0 2 [CKS-T 

^"i/T, /^y>^i o i 

r) ^LT, 0 2lC«E«$n*:*V-K- A 

- n-y h 1 1 0 1 rtlcjSAUfc 

m^-r^o fin, jsxm*#m&mi os^itA^y 
>^1 01 rticz;uzj>^x^(D^Stt^x^2»AU, 
Aiy>yi 0 1 McojE^^RlT^^fS (flOAIi, 1. 2 
X103p a ) icSjaH-rSo IS, 0 1 rtco 

1 0-1 03Pa^-y-it^C(h^^U 

[00 79] i o i f*j ^p^mco# mutter 

fcftfetf, 0 3^iS$^T, 

^10 2^1^1 *V-F-/tW«JZyh 
1 1 <t/tT^U5 0 chCOrBl^Sgil^, W^.fi'1 mmtt 
So flfltT, JSa^fiPl 3 A, 1 3 B ictaSWEEHMin 

hP-7 1 1 2^&«3EBEEPiPtt1 0 9, ag^gpi 3 
A*^LTt?tttU««1 2<0*V-h=B®2 2ICS2 

h) £EP*QU «»«ffiHUW«-l 0 9, SKMbT-SI 3 
Bt^l/Tlf»B«Wl 2(^y-hli2 4[C^2CD 

h) ^EP*PU, JEIC 7/-Kli5 3(cmi ©BfS<0 

Tv m^iis A o ?gi/5 o icisit e>nrc7/- hiis 3 

lC?l##(t6tl. TV- K«ffi5 3 £2W»*5 5 1 
So MI5 2^ejB$nT^7 , cU, P^M 

[0 0 8 0] f^. 1 OCii^il 3 AIC^ 

»Pffi^i±^EPipu. ^TtDmrnm+ai 3B(c«ux 

»Pfflm/±^EPiPL. ^rT^SJSe^SP 1 3BICMLT 

*ffl«E*BJip-rs ti^ fcaf^*, ^x^isa^aj 
i 3 Ajcwuxmuis-r. cn<ttt®ic «*if. 

l •z>[cig^« : Fgpi 3 BlcM»ffl«flE*EPlWU>t«« 
T\ JgJSSffi^SBI 3 AIC^3lffl«E«*, ^EPiPL. ± 

[t. fc&mfitm? BP 1 3 BIc*J»ffl«ff*fflliPUfcttlB 

t\ ftasjff^wi 3Adp^ *affl«ffi*EP»pu, ± 

li\ ^(OJSSSSS^gp 1 3 Blc»J»ffl«EftEPiP-r*t^ 
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[0081] frfr^mmz^iW^wi -} oicr^tu 
mill 1 ofr^cDm^zmmwi^-y h i i i ic 

-Sfc^PttfcMWfi 1 2 lcMJ6-r*H*rc»-J<H«lcttl« 

Szl-^M 1 1 (cTUMf U ^UOfV^yK 
fcit^ir^o * V — K • /t*;U - hi 1 ictt 

[0 0 8 2] **H»ScT», /\^V>^1 0 1 
;U-JL"^h1 l#IKhfcfttt10 2*/\'>y> 

tfy 0 i^e>«UJ-r* 0 GSttfcW^ttffl 
1 2 aq^SE-r&a v— H ■ ■ 21-; h 1 1 

[0083] (mm(om& 2 ) mmnim 2 i-xmmm. 
ashram <D&mx&z> 0 ssi6(&je«2<Bav- k • /\° 

■ zl- v h#HJ6(DJfc8B 1 (DA V— K • /t*JU • zl 

s e> nfca^asflDwa^aft oto^^ic^^o 4 & 

<D* V - K ■ ■ -^-^ h 1 1 *ffl**iT£:#IBG> 

2(cfcivri£, {H2 2*#IBUTSfe(cKWUfc*fBW<D 
feMftSBi o 0A*ffliM*V-H • • ztziy h 

* V - F • /\°*^ • n - y h i i ^glfci, 

2 1 ±ttlC»OT2fe»£fK\ »l^T, 0 2 2\z^Lfz 

M&i^W. 1 0 0 A CJSOT, &A V — K * /t*^ ■ zlzi 

S:*#ft2 1 £«JWtU -h V~ K ■ A^JU ■ zl 

[0 0 8 4] A V — K ■ • K *y — K ■ 

t>snttticiijt*ii<D?ig«i £p«£t-fttfj;Oo 

[0 0 8 5] HJ6<DJi5Sg 2 (CfcOTfi, 1 *£<7)3d#& 2 
1 0> V- K • A^JU ■ y h 1 1 £f«HU 
fcflL ±®(CUvXbJl£J£/£U «^S[53 1 , 3 4 CO 

BP*. 7h7^f^ttMV-Ktlffl 
*a»*4B 2 2 A(D3SS?<D±*C0«aS 2 3 (Cff^^tX 

<f - h««fflarat*ftJi 2 4 Acomm^m^mmm^m 

[0 0 8 6] f Ut, ±jSfC Wilfi3R«2ifCTr;U5 



?LSP3 OtDJffffilcBfflUfcrt V- K 2 

2k xh^^^w©^--h«afflSi«»»»2 4A(DaB 

gg<D±(c* S8^gP3 4 lc4B^-T^7;U5n^A^^S 

[0 0 8 7] CCOcfc^lC, 7;^-0A^^I^bt 
^7F3 3, 3 6^(t<5Ci:lCcl:oT, t (Au) 
^bJ*-57K>T-V V^ffl^M^^fflUfttf* Au- 

EP^, ^ (Au) ^efltS/K^-f V^ffl^Jl^ 1 ^ 
:/£fflUT, §^V - H • n*J\s ■ h 1 1 (DfiS? 

8P3 1 , 3 4 <h, V- K ■ y^^JU • =l--/ h 

i i (oag^BBs 1 , 3 4 fflSaffi^aicTftiB^ 

;U • zl-^ h 1 1 CD5m^3 1 , 3 4 f} V— K • ^ 
a, i 3Bt^ SW^/±«;ifc.T#^a5(C7K>^^ 

[0 0 8 8] ffl*(DA V — K " • ZL—y h 1 1 (C 

WK-r*B9<05E»ft2 1 tr>i o 5£±#teMicie 

■ U/Eztt«Ttf>1 0 5±Ci^, ;^^T\ tf>1 0 5 

^T^^#-5c<h(c;cfcoT, S:*#i*2 i ^^^1 o 2 
(cicM-r^o tut, Aiy>yi 0 1 (cisit^n^cp 
(m^i±r) ^lt, o 2 icKBstifc-si* 
#2 1 0 1 rticiAUfci, 

i 0 i ^^I^y/ia^ti^iit^t^o fS. 

^^5fE«S"jap^a 1 0 8^UTA^y>^1 0 1 rtlC 

T;u=]>Ax^co^ai4Ax^^AU, /\0^>^1 0 

1 ^©E^^SOil 1 . 2 X 1 0 3 p a) 

\z%\\UirZ> 0 

[0 0 8 9] A^y>^i 0 1 rt/^RFfa<D»BI9li:/j:^ 

^flBW^y O^-^ 1 2 2*»ft*1tT, K«t 
t^t^v- H • A^JU • n— y h i i ^/\°^;U5 o a 
(DmTiZitLWZi+Zo tit, ^^i^'>u>y~i 

0 3£fEK£-t±T\ ^^1 0 2^i^t, AV-H 
■ • zl~ ^ h 1 1 t/^^Jls 0 chcorslOS^if^, 

miflmmitSo Sf-arT, SSSSb^SBI 3 A, 1 3 
B icttttttfiEBPAltt 1 0 9*»»*«. fit, SEE 
I-^IIS3>hn-7i i 2^b^aSEEEPiPi+l 
0 9. SS^gUl 3 A*ttUT«^tttB««l 2<DJ]V- 
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If, 1 0 tKJU h) £EP#PU fcSWEEPiDH- 1 09, S 

2 4lC*2(D»rffi©«ffiT**a«lffl«ffi (0'JxJf, 1 
StKJUM ^EPJlPU MIC, 7/- Kti5 3 (Cgl 1 

h) ^EPipf^o ctne^x, « : ?-ttai9[«*iij«-r 

3[C33l*^(*6+i, TV- FSffis 3«h2*EStR5 1 £ 
^SHI, BftttJlS 2#»iE;*ftT5B#U FJtM 

<d m {ft £ s <5 c <t # T 7 £ £ o 

[0 0 9 0] «X.{f, 1 ^(ClSaJB^aSI 3 AlZj£ 

SMM1VBE*EP21IU iT^SlS^Sl 3Bl;JtUT 
«£»ffrP«toofc&SI;r, a^aUMI^W 1 3A{Ct£ 

i 3 Aic*turaiu®-ro i*k cn<hi^ic mif, 

"C, ttttSH^Vl 3 AlCj£fiffl»±J«&. £EPJPU ± 
If, ft^Stttt^Sl 3 B(C*B>ffl«ffi*a«nL/fc*«l 

r\ laMB^ai 3AICHI&, ^mmj±^wmiy. ± 

T<DmWtm^ 1 3 A lc*t UT«5«tt#tlb o 6 
If, aoofta^BS 1 3 BIcfiJSiJ^SE^EPiPf-^chCN 
^fc«ft*. ±TCOiga«Tg|5 1 3 BlC»UT«UiSL, 

[0 0 9 1 ] ^51MS«S11 1 0ICT»« U 
^ft£l^ i i o j^e>(D«^£iii«&SzLz:-/ h l 1 1 ic 

astasia i 2 ic«i£-r^HiR(c*-^<aifcCtt» 

£ («,«£) ^MWSu »«A7S#5!4t«. c 
faz7h1 1 1 lCT*P*fU ^U^Uf-fXyK 
[0 0 9 2] Sfcft-frfUftv' U 1 0 3 £fE 

K • ■ zl~ y h 1 1 <D±T<DH%k£?fz>o m^tt 

»sst&, /\0i>>? i o i \*\comm%$:±nmmnt 

1 0 2£TB£-£. £J#f*2 1 «I$n;ctI^ 1 0 

2*/\"5^>^i o i j&>e>jBfcb?"5o -^(D^, 



h 1 1 it , wLtfaarrs. 

[0 0 9 3] (|»E<0J£ffi 3 ) MkttTES 3 (i58WG>SS 
S^i2(D^T^§o 3 <0*V- K ■ /t 

■ zl- y h&m&<DBm2<Dt>V- K * ■ n 

Cfl5jS*l»*, * V- H • rt^fr- zlz: y h 1 1, 
*V-K-/\°^JU1 0, I^il, C*l6<Bf|sB*5S. 
H»*;ili, jM*<D»«2£H»-C**. 
[0 0 9 4] ^jV- H • /t^;u • ^l— ^ h 1 i 

ic(f, ^3 V — K ■ • 3L-y h 1 1 cr>*B<hS«*r 

TJBfltStlTl^So C^cfc p/cE^^-- y-6 0 

*V— K ■ /N°^;U ■ cl— y h 1 1 CD±lzMZW.-tZ>o Z-(D 

ch^, iE»6 1 tfittV— K ■ • h 1 1 

^35 3 i (35±icffi«-r-5J:^rcx^--y-6 o^ibs^ 

^> 0 H6lCttHSUai^36*. IEH6 1 jfl*#*"V — 

K * * OL- ^ h 1 1 0^gj5 3 4<7>±lCffl«-TS 

£?izsi]<E>;*^--y-6 o^EitSo tut, jSVittfi 

6 1 i«B^-fiU3 1 , 3 4*&^bSJEKlCK-^*»tt-r 
cniCefcoT, IslB^lC, x^— it 6 o ifiji v— K * 

IC,ffi^gP31, 3 4<D}&^<*:, K ■ /N°^U • ZL 

- y M i lc^^^^--y-6 otDmfe&nmz'rioz. 
(i ± Icx^-lt 6 o <DM £ TjBStS c t &T*&& <D 

[0 0 9 5] U_h, *^0^^, ^Bfl(DHJ6(0?B«8(ZS*^ 

^^SfiCD^ 1 lCfel^TSiWU>b* V - K ■ /t^U ■ zl 
fc* V- K • • zl - ^ hlciBffl-rsct^T* 

[0 0 9 6]fMffil^ HI 9 CO (A) ICStStH 

a-«*iBH«*u. mi 9CD (b) ic«aw/«c#«p» 
aa**-rj:5ic. Brii(i>^>h«a**'rs»iE»2 

2C, 2 2D«iAfci*t«Ctt>M*. EPS, 

[IS- i oo] icfcor, fflx.idW^;**K;&>&rit£ 
St##2 1 (0±fz, «Atf* , J'>'J=i>^6«**V- 
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u v ^ 7 < awatf K7-fX7 7>#ffln izm^ 

^flgJBtt**ffiJEO)*V-K««». ttE»2 2 BM^ 
E*S2 2ceMt^o -^<DftL t£®lCS i Oifrt>WL 

±*-<Oje»» 2 3 ' leJUBSJBjiW*. ^CQft^ ?Lg&l*l 
^#^112 3' ±(C«X(iT;U^-OA^#/l^ 

IBIS 2 2 D^JBdE-T-So J&»J&>*»EI*2 2 Dli, 
WlsT3>#? h*-^ihi*-K) lCcfcoT»E«2 2 C 

3" zmmu, tf-hnmmmnmm t i 

n§) **/ts/*s*icT* ffiftstmu »ivc % y-h 

3' (c, m^mm^i ^m8K©iiP»2 5 

[0 0 9 7] CCOct ?IC~>V> h«Jt«*-rS»E»2 
2C, 2 2 D £lSffl uiCctot, ft-^COiltl^ 

HiB-r « - 1 tfi-vz % o tup* >>-v>h mm\t. 
n^K^ttmaii* i 2 £Hx.fc*v- k • /t*jnc*to 

[0 0 9 8] £7c, HI 2 0 (75 (A) icStitttft— SMiH 
B**U H12 0(£> (B) lc«SCW«:»»»»H**-r 
«t?lC, 3tff{*2 1 ±(C»E»2 2 c*«*ii:-riz, « 
1123' ±IC<0*(*E»2 2 D*?Bfi£U =3>^^h 
7tv-;U^^LT. j»#f£2 1 ±lc»dtSnfc«E*|2 2 

[0 0 9 9] Ctl6<D<i5i(C^-3T(^ REI»2 2D(0 

[0100] ci±(0K«it«. i:J$^2 1 ^&«j»r$n 
cn»ciBS-rst)<o"Cttaci^ s»*2 1 *«ik 

-r^>liuC0 4fecr)^ V— H ■ • ^l— y h 1 1 £HIW 

Wft«aW¥EH*H2 3 [CtftTo S:t#ft2 i ^tj)^-r 
-SSa^BHS-r-SAV-l 4 * ■ y h l 1 ic&tt 

IfTfc*. xh7^7W- hB«iffl*B«*4S2 4 
AfciftfTfcOTfccfcl^ f£L M 2 3 (CfcOT, — 

1 *»Sfc«)lc«JBr-r'<*3t»ft2 1 



- K«ffiffl««»*4B2 2 AlCtt?LSP3 O^HSttTfc 

< 0 «tbi5 3 i , 3 4(Dmmz. mm<Dmm2[cxmm 

t^.ci:t)T^^ fUT, HJ6^(B2tPJt»lcU 
T, £»*2 1 ICJB/Ssn*:* V - H • /t^;u • zl~ y 
h 1 1 ©H8*?io/!:a, S*#ft2 1 £WWrLT* V- 
K * -2z 7 h1 1 &mZ>o 3:£H*2 1 *WBrU 

T»/hWiC7>7J V- K ■ - ZLZLy h 1 1 #\ MX 

n (m % mzftztT&o &fcs *v-k ■ rt^frtt 
;u-zL-^hi kt)«cs»^m* xn' fott&o mm<D 

W^m 1 -HJfiOJBffi 3 Vit. 1 «t©5E»* 21*bMX 
NttCO* V- H • ■ n." y h 1 1 ^f#fc^\ "£(D 

n B fiU l^mrgM', 1^n^N' ) iCtJJKLTt) 

<£iv f^s rmj a, ^/j^ficD^ v- K • • ^ 

g/jN^fiCQ^ V™ K ■ /t^;U - ZL~ ^ h 1 1 <D^<Dm 

(om£<Dni%&m-f 0 mt>. i 2 1 

^C<t(cJ:oT?#e>tt^^ v- K - • □l--/ h 1 

1 SEflWlCttjt<D**StLTt>«fc^o - 

h H'j ataixias: &m<D irj±^ @ ^> c t # v g z> . 

[0 1 0 1] ^fc, * V— K ■ ■ ^L=.^y h 1 1 <D 

2 ACOS^^:^ V— K ■ /\°T^H 0 ©5$ (Cffl^*^-S* 

$<h-r^«^ic(i. *v-HtifflitttfiI2 2A© 

mm&2 o^HiB(c»it&tifctt«ai»?-»i 3 A<t^ 

^> h*»dc-r«*^ h7^7«(7)y- h*ffiffl«s«» 
12 4 A^Marcurts+ifcaB^tf*. m»-rs*v- 
k • • n--/ h 1 1 h7-f y«(7)& 

<f- h«a^m^n2 4 A^sgpicg^e>tiAc«?- 

1 o^s^fc+is^-^^^^^-^ii^icii, y-h*a 

ffl«««#4JB 2 4 AtOSSgptcag^gp^-SIt, frfrZ>$&=F 
gp<h7J V- K • /t*;ufflK«2 0 (D^iigptc^lt e>n^c 
ftlKSH^Wl 3Bt*«JlKlcS«thtfJ:l^ IS. * 

77 V- KRffiffl»S»*4» 2 2 A<D$mmizm!t>tlfz$m 

^sp^, n«*r^*y - h - * 3.-^ h 1 1 
flt-rs^h^^^tt©**v-K«Sfflai««*4Ji2 2 
A<7)ffiffl[cift(t&nfe^sp<hKawicsss-r^o 
[oi 02] m?Li£* m2<Dmm<DJLyi}mmm%itim 
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*2y-Hi7 7±*dfe±ffilCHlC)lHHft»Ji9 4 

9 SjOTBJiJtStlTl**. SMtg»B9 4(CttHP»7 8 
lca5i-r-5gg2MPgP9 6OTWt6nTl^« ffiL :7* 

-*x««9 5tt, *yro*#«»ttajimsfciift« 

9 4£»(t&ft*«2|J|P»9 614. sfc-rut>7=j~* 

x «« 9 5 * sifiE-r -s »»■ ick it 6 nr ^ * ^su & 

*17 4(D«ffiiH«*&lW4B— Tft£fc». 7^-- 
^XStl9 5(OBIP«bSP^B9PBP7 8^S2BBPBP9 6 
<7)ftg|Hcft(tT^ffiLTO£<h, 7*-*7li9 5* 
e>SB 1 h«ffl7 2^2y-M!7 J^fafr-oT 

m+faftftZLt&mfttffo&o Sot, 7t-ijxti 

9 5(4|g2BgPg|J9 6ft^ftUm^?(Cl£(tbtrC 

«»*»H«a»9 4^6setu$-i±5c:<t^ m^atm 

17 4<0MPg|i7 8^6^tBbfe»wffl7 4 AiB«(0«» 
5»fl[tM»^HjS3&»&»lc»SUl^o S2HPSP9 6(D 
¥SJBttf4. 7^-^7li9 SCOffi/SlCficU, HPS 
7 8©3FHJB«i:dHXI4«(H<!:UT"b«fcl^, *«Co 

[0 1 0 3] *%«<DRKgB(4* *y- K ■ • 

— K"/**Jk &51M4* 132, H3 3lC*UfcS£* 

ffl^£C£*>T#-5. Cti6lcM-r*KK*af4s UK 

[oio4] hmnmmm^mmxmz. 
[xa- ioo] - [xa- no] icT«wufc*a 

(cKSStukU., JUT. *ttiJBA*»*LTl^^hf> 

hsaifMtajK^^iijfi^ao-ffj*, 02 5-0 2 8 

(4, S*M(CI4, JUT©xaiC»:?#ft«<*ti*. IP 

(b) *V-K««2 2±**tf*l*f*2 1 ±lC*JiJi 

2 3«sams 

(c) ftil2 3±f^-hli2 4*JBjjW*lS 

(d) J68NC*V-K*a2 2#BUUfcBBP»2 5 

t*>«»»2 3 icra/£-r*xs 

(e) eap bp 2 srt^dfc^ffiica^ttfflaajBjSfflo 

aS^»*4H 2 0 1 Zfcf&t&Xm 

(f ) BBPSP2 5(^**gpicfi«-r^««»#4B2 0 1 
0««*»lK-r-5J:5fc, 77^fifli2 0 2^MH 
*'4Jf 2 o i ±ic»j*-J-*X8 

(g) 9IKW4JI2 0 1 C0Sf$<*2 1 icWOT^a^:* 



InliCfelt^X^5 1 >^it^VX^W41l2 0 2 

ftlcWUTSit^iPilcfcftSxy^^^iSftcfcU t>» 
</c£^S^14x^5 : ->^#TTi»SW«P2 0 1 

*?tmm2 o 2tz^y3 L >i?-fz>z.t[zj:ij. mm 

ttlliii2 6«HPfl?2 5rtlc?fcdE-j-Sxa 

[0 1 0 5] [IS- 4 0 0] 5fc?\ C>Jx.l4tf^^»fi 
±!Cj^$^j0. 6/im0S i 02MMUTiS$}| 
W2 1 ±IC, ^PA (C r) ^b^^V-Fli2 2 

»«a*i£»£i*\ **a*v-K«aflMt««»a* 
K«affl»«»»a*JB*-r*ct*fT««. *v-h 

■afflW««»Ji<Oa«:«X.tf 5 0 Mm, * V- K^*! 

^v-Kti2 2, *v-H«afflai«*#»a±ft 
srt*3a»*2 i±(c s i o 2 ^&asftM2 3tty 

7X7CVD;i(:tMt§ 0 ifWXdrlxTTEOS 

&s &LT<DSkl fC«SS"TS. IM1I2 3<D)m$^^1 At 
m<!:-r^> 0 t6»S2 3±(7)^®rc^nA^e>St§ 

x, a»(o^-htta2 4*$fe. ot^sk »-s*v- 

K«afflS»«»»Jl<ti«3S-r**RJlc¥fj(cBtfSX h 

[0 10 6] [*1 ] 

hum 2 3 

TEOSiSi : 8 0 0 SCCM 
02 : Am : 6 0 0 SCCM 
JE^i : 1 .. 1 k P a 

RF/\°9- : 0. 7kW (1 3. 56MHz) 
HKU : 4 0 ° C 
[0 10 7] [*2] 

A r : Mm : 1 0 0 S C C M 
EE*) : 5 P a 

DC/\°9- : 2 k W 
X/ty^affi : 2 0 0° C 
[0 10 8] [313] 

C I 2lMM : 1 00SCCM 

OV$tW : 1 0 0 SCCM 

ElJi : 0 . 7 P a 
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RFAy — :0. 8kW (1 3. 56MHz) 
Iyf>^iW : 6 0° C 

[0109] &ic, *v-K«SlfflS»«»»/ity— h 

mmmmmmmtcommmM. hp*., nxascfe 

UT. h«ffiffl«K»*4»<!:J6»B 2 3 ^MiHT 
s&mtfL-t&o BBPSP2 5 0fiMli, «>J 
ISO. 3 MmCDR7£T£><5o BBPgP2 5(i % 3 
ft, 1 ■**«IC»S7iS : 1 1 ffla«***n*- B8P» 
2 5 (ctt, il^tf):?* hUV^77^Jif: 
J: UM^nt l/y7 hS$ t bt, isfe-f- ffi* 

£fflO£R i E;£lc<fcU«J*Ji2 3 icBBPffi^JBfiM- 
y-h««fflW«»»Ji«C||P* 2 5 *«*f«Hl 

<DR I Eftfttt, «Atf«3lcSU*:tH«t-rntf«fc 
«»«2 3ICBBPBP2 5«}ga-rSIK(OR I Ejfeft 
JUT0)3l4 (c^J^-r^o R I Ejffll^l/yXhl 

*5|Cfl?lJ^-rSo CCOctPfCUT, (A) IC^k 

[0 110] [3*4] 

[hps 2 s<Dmm.mm 
i7f>^ii:¥i7¥iiR 1 Emm 

C4FsSft* : 3 0 S C CM 
COSli : 70SCCM 

A r 3fE« : 3 0 0 S C C M 

J±*J : 7 . 3 P a 

RFA 4 9- :1. 3kW (1 3. 56MHz) 
T.v=5-yO <: M& : 2 0° C 

[0111] m 5] 

[7 

0 2 ;;1ta : 1 2 0 0 S C CM 

i±^J : 7 5 P a 

RF/\°9 — : 1 .. 3kW (1 3. 5 6 MHz) 
7yy>^iM : 3 0 0° C 

[0 1 1 2] [Xfl- 4 10] #ic, ±Il^fi2 0 
OftX/ty^&ICTJBJ**-* (H2 5© (B) #BS) B 

c<Dffi*/g 2 0 0(1 y- hiIfflitttl'4i(D^M 
ap-^MP8P2 5(DWJfi®fcSaibTt\S*6»li2 3 4:, 

«<7>xa-c*iBWici!Jistiss»««fiJi2 0 1 tcpcn 

1201 € ^ > ^ >T7g J*-f £ Z.t& iiSil 4: L, , * 
>^X^>^b^c^^Sil2 0 0^ DCX/\^y^)i(C 
i:.U0 . 0 7 Mm(DH£IC?£ja-r<5o CC0<h#tf>;*^y 

^*#*JUTto*6 izwm-f&o 

[0 113] [*6] 

immm 200 <om^m 

A r 3ft» : 1 0 0 S C C M 
J±tt : 0. 6 7 P a 



RF/W- :3kW (1 3. 56MHz) 
: 2 0 0° C 

[0 114] [Ii-4 2 0] mz. HPSP2 5i*]£# 

: PSS[iB«ajBfiicffl©ai«»*4«2 0 1 zymmTtffiKc 

VDaiCctUJB**-* (B2 6(7) (A) #RS) Q gJjgt=£ 

w*JUT©a 7 ci^t^o »«*tifc*«»»» 2 0 

1 (Dmmizlt, BBP8P2 5(0±«5H<kJS®4:(Oia(DSM 
£J5R*Ufcl»]aS2 0 1 AjWBJ*£*1*o 

[0 115] [S7] 

2 0 1 ommskift 

W F63JE* : 9 5 S CCM 
H 2;Si : 7 0 0 S C C M 
J±*l : 1 .. 2 X 1 04p a 

ISMiag : 4 3 0° C 
[0 1 1 6] [Ii-4 3 0] mz. gaP8P2 5<D*P& 

mzitLW-f&mntmm 2 0 1 casus (A*wicttia« 

2 0 1 A) *itiK««fc3IC^X*»«Ji2 0 2«r?Bl5E 

■rso str, «a«#4B2 0 1 <D±iz-*x#ttmm2 0 

2^?BfiJt-rS ([§12 6<D (B) #PS) 0 Sftftfctt, X 
t°>=J~ h^lCcfcUJ?^ 0 . 3 5 /U mCO hH^V 
2 0 2 £ UTMt§, 2 0 2 

*B*t#4JB2 0 1 <D!H]gP2 0 1 A£P&lRU UfS¥ 
fitt*ffi«fcfca. *IC. ?7^ttfii2 0 2tB*»« 

R i Efttt*ttT<0*8lC«S-j-*. C(Dl7f^ 
I*. »*W*4S2 0 1 03pSB)&««ajbfcBFjST»7-r 
£ Q CtllCct Us 8Wtt*4* 2 0 1 (DIH135 2 0 1 A£¥ 
Slca«>iitJj;5lC^^^»»Jl2 0 2tmz> (0 2 7 
CO (A) #RS) 0 
[0117] [18] 

p7X*«*4B2 0 2©Xy5 1 ^*ft] 
0 2;SI : 1 0 0 S C CM 

EE ^3 : 5 . 3 P a 

R F/t 1 ? — :0, 7kW (1 3, 56MHz) 
X^V^Jg : 2 0° C 

[0118] [ii- 4 4 0] mnwnm 2 0 1 

<tVX^»*4il2 0 2 (hSfl2 0 0 t&OLyJ-ytf 

u nMUBtt^a^ttaaa 2 e&m&irz (H27© 
(b) #ps) o zft^tDmcDJLvT-x/it. mm&nm 

2 0 1 (DXy^>^iSS^^^«*4H2 0 2<D0Ly^ 
[0 119] [*9] 

H«tt*4«2 0 1 mcDJiyj-yvmm 

S F 63ft« : 1 5 0 S C C M 

O2II : 3 0 S C CM 

A r >jSS : 9 0 S C C M 

JE^J : 3 5 P a 

RF/\°9-: 0., 7kW (1 3. 56MHz) 
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[oi 20] cxfi-4 5 o] -^(Dik. m^mujzy^- 
\f^nrzmmwmmm^w^^^>t. 02 siz^-r 

^y^mzmmfz o x v v x y j- \z y s 3 c £ 

X 7 f>^g(hUT, Hx.tf4 9X7*;B* 
5S5S<ttt7K(Ol : 1 oo (S»ib) ;S^>8£ffl05c:i: 

[0 1 2 1] CCT\ [Xff- 4 4 0] IC&OT, 

»Mi2 6 mzj&zti&mmz'D^T. 02 9£#rs 
#-3t, »x y s f->{f$mmm~7u )),#— 
<o (b) tt % T.y^>#mmtmo^*>b\z&if&tgLJL 

[0 1 2 2] SmcSLfcxy^>^jfe#Tte. l/y^ 
h«»^6«S7X^H8l2 0 2^>x^5 1 >^31gcfc: 
U t>, *««#4»2 0 1 ©Iyf>^»C!)*#a8i« 

#4*2 o 1 2Wt<fcxy^>$ra*ijfttt, Sxyf^ 

W4I2 o 2 ##tt-r«««7?l*. Sffl(c^x^»*4H 
2 0 2^5fe$ti39:l^t-?-^)T(0**«*4B2 0 1 cox 

5 1 > ^ ^ nr u * n tttfix y ^ > ^101 $ (D»'>isa 

tt»< (hpM^EB) , 7^«8«2 0 2#;B*L 

xt?mm2 0 2©#ttutti**«&H»ica<a* 

(h e X'>ERI) o hpX^E»^Htt^ffl». 
*4H2 0 2#J¥3;&*a*<fc/cj:5ll8PgP2 S^f^Tifc 
il<, VX^tt#4S2 0 2<7>S^IIBPffi2 5 COiUS left 

^tf</j:s. c(Octe)(cLT. natJBttow^ttffl 
1S2 e&mmztiZo 

[0 1 2 3] UyXhf»b^VX^fffll2 0 2 

<ox^5 i >^iiS[ic*t-r-5«a«*4Ji2 o i cdx^> 

SHUTKWr-So 0 3 0 CD (A) li, ^L/y7h®Rit 
#ffi*t«lC/J\Sl\i#^ HI 3 0 CD (C) fe\ 
»«Jt#ffl»«IC*€^i»^ 03 0(0 (B) ficne> 

i>*o wuv^hawtb****^©^ -7x^«#4H2 
0 2(o«ayicj:b^T«««*4B2 0 1 

</cC^(DT\ «?-ttai«a2 6l*«fcyJS<, fi-PSKfc: 



"XT**. «Uy*ha«ibtD«tl4l . 5JU±, $?£U< 

i*2m±, cty»*u<tt3ja±icMRsn*. 
[0124] ±m<DT.y^y^\zm^xu^^ ? 

- hli2 4^V~ Kli2 2 lC#LTiSOiiiJRJ:t£ 

mktz&mtfiib*ifi* ms \zfrsisfz3ki*x±<mm\z 

m\ 0 teiitebs ^- hli2 4,t^V-KltI2 2$: 
[0 1 2 5] 

LTs ^Pil^^lN/J^iycD/t^^^m^^^^CifCJ:. 

o -c gp a p®(D;^^gm^m^ffi«^^g^^5itt^ 
a. - y h icfew *«^ttaa«<o«»w«*«itTa 

fflaac * v- k ■ /t*;u ■ =L-y hic*w*<»flfeL/ 

[{§]®{DfeW^0^] 

[[HI] 4tt(OAV— K ■ ■ 3-—y h%m&lLT 

[0 2] 1 *fetf>;fc V- K • • hcD^IxtS^I/j: 

[0 3] *y-K -/t*;uffl»«, ^y-M 

[0 4] ^v-F-/Wi/fflii, *y- k ■ /t^M, - 

[0 5] 0 1 <hfiS^«j«(DSX3:S4tt^y- K • /t 

[06] s-<o»jB«*Kwr-5jt»(o*y- k • 

[0 7] iv-H ■ /t*^fflSffi©«5CMft-»^«H 
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[0 9] xt°> hmnmmm^zmmLfc^w^ 

& 0 

m^ o] xtf>hmmmi&m : ?-<Dmmj3 : ,£%mw-f 
[01 2] j:yismnmmm^<Dm^Mte-mmmm 

[0 1 3] 0 1 2 co (B) (c^O^xy vMm^tB^ 

[Hi 4] hi 2© (b) (c^u^cx^ v§ym^tB^ 

ffi®0T£>£ o 
[0 1 5] 0 1 4lC3l£fi5^ 

[01 6] 01 5fc3i^#, nyitmnmzmm^v) 

[0 17] ¥M^m^dB^^^l5*W^-§KM0T 

[0i s] 01 7 iz^Lfc^mmnmz&mTcDmmji 
[019] ^^>bmm^t^min^m^tzfi\j- 

/j:5i«^I0T^^ o 
[0 2 0] »ffi«<Z)«ii(7)^^«^^«iCM/d:-®ffi 

[02 1] asttttKBKOjHTlciaLfc**^©*^^ 

[022] *a?i*ttH«i©*fticiiL/fc*a5w<©HK» 
■(OKJBtt©«Ke*-r0T** o 

[0 2 3] 2iV-K -yt^U-ZL-u/ htf>^J£0>J<Dg|W 
[0 2 4] *2<3!)«IJfia)Xy vSKWIMJCttHR^IC^*- 

[025] xeyhaiKiMfcaiJR^SfKoua^asitt 
[026] 02 5(c3i#sii^ xe^hssmiPKtts*^ 

fflMHfii0T*£. 

[027] ^2 6i:?im#, xtfyhswiMfctti*^ 



[0 2 8] 02 7lC5l*«S. 7t°>hilM^ 

[029] nmmwvmttmnmmzmtsnzmmz 

[03 0] »Uv^ha«hbi:, S^&ffl*Stf>a5£<!: 
[03 1] 1 tt(03El*ft^6 2tt<o*V- H ■ 

wr*«:»©3£i##»<oflia0T**. 
[032] x\±>hmnwi&&m*£mmL,rci£*<D7% 

[033] xtf>h§ym#^m^^ii^u7t^*co^ 

10- ■ ■ * v— K ■ /t*;k i i ■ • • * v- H ■ n 

^jU-OL-yhs 12-- - «?-ttlB««L 1 3 A, 1 
3 B ■ ■ • ISScffi^SP, 1 4 • • ■ KtfL 15 - • - IS 
17-^, 2 0- • ■ * V— K ■ /t*JWB»«* 2 1 £ 
2 2- - ■ *J V- K^tl, 2 2 A ■ ■ ■ A V— K 

*Sffl3»«tt#4H. 2 3 ■ ■ • mm. 2 4 ■ ■ ■ y- 

hBS, 2 4 A • • ■ ^f- h«ffifflW««*4«. 2 5 • 
■ - MPS. 2 6 ■■ ■ - «^«tffi««, 2 6 A • - - » 

S«*4B, 2 7 • • • MM, 3 0- ■ • • ?LHP, 3 1 , 

3 4 • - ■ m^m. 3 2, 3 5 • • ■ KIR* 33, 36 

• • • /ty 4 0 X^-tN 4 1 - ■ ■ gl^SP 

W> 5 0- • • 7 J — K * /t*Jk 5 0 A • • • /\°^ 
;k 5 1 • • • 52, 5 2 R , 52G, 5 2 B • 

• • SKfcttli, 5 3- • - 77- 5 4 • - • y 
=?y$ ■ V h'J^X. 60 ■ ■ • X^--tJ\ 6 1 - ■ ■ 

et*. 71 mm. 7 2- • - siy- hmm, 

7 3- • ■ m i mmm. 1 4 • ■ - w^aja, 7 5 ■ 

• - fg2«aw* 7 e • ■ ■ hii, 7 7 . . • te 

78, 78A, 7 8B, 78C, 78D 

• • • BflPffi. 7 9 • • ■ i/yX hS, 7 9 A • • • U 

^hBBPSP, si-- - saw*. 84 - ■ -wr-vm 

Ms 8 5 ■ ■ - 8 6- ■ • ?- h«6L 8 8 • 

• * BaPBP, 8 9 - • • Uf/X hH, 8 9 A • • -l/y 
X hBBPffl. 1 0 0, 1 0 0 A ■ • ■ HR£1K* 1 0 1 

- • ■ 1 0 2 • ■ • tt**, 1 0 3 • • ■ 

"J^-* 1 04 • • • tf>^|^v'J>y 
— , 1 0 5 ■ • ■ t°>, 1 0 7 • • ■ W7 % 10 8- 

• ■ ^^3fE«*ws», 1 0 9 • - • &mm±mm. 
i 1 0 - - • ^mmm. 1 1 1 • ■ - mm^zL-y 

K 112— ■iES-$iIE^>ho-7s 1 1 
3 ■ • ■ ^&3>hP"7, 1 2 1 ■ • ■ X*|pHg» 
Xf7t>y- >: E-^, 1 22 • ■ • Y^lSUBB^y bf 
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CLAIMS 



[Claim(s)] 

[Claim 1] (b) Two or more cold cathode field-electron -emission field group s formed on the base material 
and the (b) base material, It is a cathode panel unit for cold cathode field-electron-emission displays 
possessing the terminal area prolonged from each (Ha) cold cathode field-electron-emission field group in a 
list. By connecting electrically the terminal area of each cathode panel unit for cold cathode field-electron- 
emission displays with the terminal area of the adjoining cathode panel unit for cold cathode field-electron- 
emission displays The cathode panel unit for cold cathode field-electron-emission displays characterized by 
constituting the cathode panel for cold cathode field-electron-emission displays. 

[Claim 2] The substrate for cathode panels, and two or more connection terminal areas prepar ed in the 
periphery section of this substrate for cathode panels for electrical installation with the exterior, It is the 
cathode panel for cold cathode field-electron-emission displays which consisted of two or more cathode 
panel units for cold cathode field-electron-emission displays. Each cathode panel unit for cold cathode field- 
electron-emission displays Two or more cold cathode field-electron-emission field groups formed on the (b) 
base material and the (b) base material, The terminal area prolonged from each (Ha) cold cathode field- 
electron-emission field group in a list is provided. Each cathode panel unit for cold cathode field-electron- 
emission displays is attached in the substrate for cathode panels. The terminal area of each cathode panel 
unit for cold cathode field-electron-emission displays It connects with the terminal area of the adjoining 
cathode panel unit for cold cathode field-electron-emission displays electrically. The terminal area of the 
cathode panel unit for cold cathode field-electron-emission displays attached in the periphery section of the 
substrate for cathode panels The cathode panel for cold cathode field-electron-emission displays by which it 
is connecting [ with the connection terminal area prepared in the periphery section of the substrate for 
cathode panels ] -electrically characterized. 

[Claim 3] (A) Two or more cold cathode field-electron-emission field groups formed on the (b) base 
material and the (b) base material, The process which produces the cathode panel unit for cold cathode field- 
electron-emission displays to which each possesses the terminal area prolonged from each (Ha) cold cathode 
field-electron-emission field group in a list, (B) The process which attaches two or more cathode panel units 
for cold cathode field-electron-emission displays in the substrate for cathode panels with which it was 
prepared in two or more connection terminal areas of an electrical installation sake with the exterior by the 
periphery section, (C) the terminal area of each cathode panel unit for cold cathode field-electron-emission 
displays It connects with the terminal area of the adjoining cathode panel unit for cold cathode field- 
electron-emission displays electrically. And the terminal area of the cathode panel unit for cold cathode 
field-electron-emission displays attached in the periphery section of the substrate for cathode panels The 
manufacture approach of the cathode panel for cold cathode field-electron-emission displays by which it is 
connecting [ with the connection terminal area prepared in the periphery section of the substrate for cathode 
panels ] -electrically characterized. 

[Claim 4] The cold cathode field-electron-emission field where it consisted of two or more pixels, and each 
pixel was prepared in the cathode panel for cold cathode field-electron-emission displays, It is the cold 
cathode field-electron-emission display which consisted of the anode electrodes and fluorescent substance 
layers which countered the cold cathode field-electron-emission field, and were prepared on the anode 
panel. This cathode panel for cold cathode field-electron-emission displays The substrate for cathode panels, 
and two or more connection terminal areas prepar ed in the periphery section of this substrate for cathode 
panels for electrical installation with the exter ior, It consists of two or more cathode panel units for cold 
cathode field-electron-emission displays attached in the substrate for cathode panels. Each cathode panel 
unit for cold cathode field-electron-emission displays Two or more cold cathode field-electron-emission 
field groups formed on the (b) base material and the (b) base material, The terminal area prolonged from 
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each (Ha) cold cathode field-electron-emission field group in a list is provided. The terminal area of each 
cathode panel unit for cold cathode field-electron-emission displays It connects with the terminal area of the 
adjoining cathode panel unit for cold cathode field-electron-emission displays electrically. The terminal area 
of the cathode panel unit for cold cathode field-electron-emission displays attached in the periphery section 
of the substrate for cathode panels is a cold cathode field-electron-emission display by which it is 
connecting [ with the connection terminal area pr epared in the periphery section of the substr ate for cathode 
panels ]-electrically characterized. 

[Claim 5] (b) Two or more cold cathode field-electron-emission field groups formed on the base material 
and the (b) base material, It is the testing device of the cathode panel unit for cold cathode field-electron- 
emission displays possessing the terminal area prolonged from each (Ha) cold cathode field-electron- 
emission field group in a list. (1) It is arranged in housing with which the upper part carries out opening and 
can make an ambient atmosphere a vacuum, and (2) housing. The examining table which lays the cathode 
panel unit for cold cathode field-electron-emission displays which should be examined, (3) The panel which 
consisted of the fluorescent substance layers and anode electrodes of housing which have been arranged in 
the upper part which carried out opening, and were formed on this transparence substrate at the transparence 
substrate and the list, (4) The image inspection unit to which the television equipment arranged above the 
panel and (5) television equipment were connected electrically, (6) The voltage source and scan electrical- 
potential-difference controller to which it connected with the image inspection unit electrically, and the 
anode electrode which constitutes a panel was connected electrically, The testing device characterized by 
providing the inspection electrical-potential-difference impr ession needle which is arranged in (7) housing, 
is electrically connected to a voltage source and a scan electrical-potential-difference controller, and can 
contact a list at the terminal area of the cathode panel unit for cold cathode field-electron-emission displays. 
[Claim 6] (b) Two or more cold cathode field-electron-emission field groups formed on the base material 
and the (b) base material, It is the test method of the cathode panel unit for cold cathode field-electron- 
emission displays possessing the terminal area prolonged from each (Ha) cold cathode field-electron- 
emission field group in a list. (1) It is arranged in housing with which the upper part carries out opening and 
can make an ambient atmosphere a vacuum, and (2) housing. The examining table which lays the cathode 
panel unit for cold cathode field-electron-emission displays which should be examined, (3) The panel which 
consisted of the fluorescent substance layer s and anode electrodes of housing which have been arranged in 
the upper part which carried out opening, and were formed on this transparence substrate at the transparence 
substrate and the list, (4) The image inspection unit to which the television equipment arranged above the 
panel and (5) television equipment were connected electrically, (6) The voltage source and scan electrical- 
potential-difference controller to which it connected with the image inspection unit electrically, and the 
anode electrode which constitutes a panel was connected electrically, It is arranged in (7) housing by the list 
and connects with a voltage source and a scan electrical-potential-difference controller electrically at it. The 
inspection electrical -potential-difference impression needle which can contact the terminal area of the 
cathode panel unit for cold cathode field-electron-emission displays, Where it laid the cathode panel unit for 
cold cathode field-electron-emission indicating equipments which should examine in the examining table 
using the testing device provided and the inside of housing is made into a vacuum ambient atmospher e The 
. 1st predetermined electrical potential difference is impressed to the anode electrode which constitutes a 
panel from a voltage source and a scan electrical-potential-difference controller. And after the inspection 
electrical-potential-difference impression needle has contacted the terminal area of the cathode panel unit 
for cold cathode field-electron-emission displays, the 2nd predetermined electrical potential difference is 
impressed to a cold cathode field-electron-emission field from a voltage source and a scan electrical- 
potential-difference controller. With, the electron emitted from the cold cathode field-electron-emission 
field is dr awn to the anode electr ode in which it was prepar ed by the panel. The test method of the cathode 
panel unit for cold cathode field-electron-emission displays characterized by televising the image obtained 
by making it collide with a fluorescent substance layer with television equipment, and processing the signal 
from television equipment in an image inspection unit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the test method of the cathode panel unit for cold cathode 
field-electron-emission displays which used this testing device for the cathode panel unit for cold cathode 
field-electron-emission displays, the cathode panel for cold cathode field-electron-emission displays and its 
manufacture approach, the cold cathode field-electron-emission display, the testing device, and the list. 
[0002] 

[Description of the Prior Art] As an image display device which replaces the cathode-r ay tube (CRT) of the 
current mainstream, the display of a flat-surface mold (flat panel format) is examined variously. As a display 
of such a flat-surface mold, a liquid crystal display (LCD), a electroluminescence display (ELD), and a 
plasma display (PDP) can be illustrated. Moreover, the cold cathode field-electron-emission indicating 
equipment which it is not based on thermal excitation but can emit an electron into a vacuum from a solid- 
state, and the so-called field emission display (FED) are also proposed, and attention is attracted from high 
resolution, the color display of high brightness, and a viewpoint of a low power. 
[0003] A cold cathode field-electron-emission display (it may be hereafter called a display for short) 
Generally it corresponds to each pixel arranged in the shape of a two-dimensional matrix. A cold cathode 
field-electron-emission field The cathode panel for cold cathode field-electron-emission displays formed 
[ (it may be hereafter called an electron emission field for short) and ] (it may be hereafter called a cathode 
panel for short), The anode panel which has the fluorescent substance layer which is excited by the collision 
with the emitted electron and emits light from an electron emission field has the configuration by which 
opposite arrangement was carried out through the vacuum layer. Each electron emission field formed on the 
cathode panel usually consists of one or more cold cathode field-electron-emission components (it may be 
hereafter called a field emission component for short). 

[0004] Generally a field emission component can be classified into the Spindt mold, an edge mold, and a 
flat-surface mold. 

[0005] As an example, the conceptual diagram of the conventional display which applied the Spindt mold 
field emission component is shown in drawi ng 32 , and some typical decomposition per spective views of the 
cathode panel 10 and the anode panel 50 are shown in drawing 33 . The Spindt mold field emission 
component which constitutes this display consists of electron emission electrodes (emitter electrode) 26 of 
the cone form formed in the opening 25 prepared by penetrating the cathode electrode 22 formed in the base 
material 21 equivalent to the substrate for cathode panels, an insulating layer 23, the gate electrode 24 
formed on the insulating layer 23, the gate electrode 24, and an insulating layer 23. The electron emission 
electrode 26 is arranged a predetermined number and in the shape of a two-dimensional matrix, and the 
electr on emission field which constitutes 1 pixel is formed. The cathode electrode 22 has the shape of a 
stripe prolonged in the 1st direction, and has the shape of a stripe to which the gate electrode 24 extends in 
the 2nd direction in which the 1st directions differ (refer to drawi n g 33 ). The field where the stripe-like 
cathode electrode 22 and the stripe-like gate electrode 24 overlap is equivalent to the electron emission field 
12. The cathode panel 10 consists of a base material 21 and two or mor e of these electron emission fields 12. 

[0006] On the other hand, the fluorescent substance layer 52 (fluorescent substance layer 52B which 
specifically emits light in fluorescent substance layer 52G [ which emit light in fluorescent substance layer 
52B which emits light in red, and green ], and blue as shown in drawing 33 ) which has a predetermined 
pattern is formed on a substrate 51, and the anode panel 50 has the structure where the fluorescent substance 
layer 52 was covered with the anode electrode 53. In addition, between these fluorescent substance layers 
52R, 52G, and 52B, it is embedded by the black matrix 54 which consists of light absorption nature 
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ingredients, such as carbon, and color muddiness of a display image is prevented. The order of a laminating 
of the fluorescent substance layer 52 and the anode electrode 53 on a substrate 51 is not cared about even if 
contrary to the above, but since it sees from the observation side side of a display and the anode electrode 53 
comes before the fluorescent substance layer 52 in this case, the anode electrode 53 needs to consist of 
transparence electrical conducting materials, such as ITO (an indium and stannic acid ghost). 
[0007] An electrical potential difference is impressed to the cathode electrode 22 from a scanning circuit, an 
electrical potential difference is impressed to the gate electrode 24 from a control circuit, and an electron is 
emitted from the tip of the electron emission electrode 26 by the electric field produced according to the 
potential difference between the cathode electrode 22 and the gate electrode 24. And an electron is drawn to 
the anode electrode 53 prepared in the anode panel 50, and it collides with the fluorescent substance layer 52 
which is an emitter layer formed between the anode electrode 53 and the transparence substrate 51. In 
addition, electropositive potential is applied to the anode electrode 53 from an acceleration power source. 
Consequently, the fluorescent substance layer 52 is excited, light is emitted, and a desired image can be 
obtained,. Actuation of a field emission component is fundamentally controlled by the electrical potential 
difference impressed to the gate electrode 24. 

[0008] The outline of the manufacture approach of the Spindt mold field emission component in the display 
shown in drawing 32 and dr awing 33 is explained hereafter, r eferring to drawing 10 and drawing 1 1 . 
Fundamentally, this manufactur e appr oach is the approach of forming the electron emission electrode 26 of 
a cone form by perpendicular vacuum evaporationo of a metallic material. That is, although incidence of the 
vacuum evaporationo particle is perpendicularly carried out to opening 25, the amount of the vacuum 
evaporationo particle which reaches the pars basilaris ossis occipitalis of opening 25 is dwindled using the 
shielding effect by the deposit of the shape of an overhang formed near an opening edge, and the electr on 
emission electr ode 26 which is the deposit of a cone form is formed in self align. Here, in order to make 
easy removal of the deposit of the shape of an unnecessary overhang, how to form stratum disjunctum 27 
beforehand on the gate electrode 24 is explained with reference to drawing 1010 and drawing 11 . 
[0009] [Process -100] First, on the base material 21 which consists of a glass substrate, after producing the 
electrical conducting material layer for cathode electrodes which consists for example, of polish recon by 
the plasma-CVD method, based on a lithography technique and a dry etching technique, patterning of the 
electrical conducting material layer for cathode electrodes is carried out, and the cathode electrode 22 is 
formed. The electrical conducting material layer for cathode electrodes by which patterning was carried out 
has a stripe configuration. Then, the insulating layer 23 which changes from Si02 to the whole surface is 
carried out with a CVD method, sequential film production of the electr ical conducting material layer for 
gate electrodes (for example, TiN layer) is carried out in a spatter, subsequently, it consists of the electrical 
conducting material layer for gate electrodes by carrying out patterning of the electrical conducting material 
layer for gate electrodes with a lithography technique and a dry etching technique, and the gate electrode 24 
which has opening 25 is formed. The electrical conducting material layer for gate electrodes by which 
patterning was carried out has a stripe configuration. Then, the opening 25 with a diameter of about 1 
micrometer is formed in an insulating layer 23, using the gate electrode 24 as a mask for etching (refer to 
(A) of drawing 10 ). In addition, the stripe-like electr ical conducting material layer for gate electrodes is 
prolonged in the 2nd different direction from the 1st direction by prolonging the stripe-like electrical 
conducting material layer for cathode electrodes in the 1st direction, for example, the 1st direction and 2nd 
direction have the relation of a right angle. 

[0010] Stratum disjunctum 27 is formed by carrying out the slanting vacuum evaporationo of the nickel 
(nickel) on the insulating layer 23 including the gate electrode 24 top, rotating [a process -110], next a base 
material 21 (refer to (B) of drawing 10 ). Stratum disjunctum 27 can be formed on the gate electrode 24, 
without making most nickel deposit on the pars basilaris ossis occipitalis of opening 25 by choosing greatly 
enough the incident angle of the vacuum evaporationo particle to the normal of a base material 21 (for 
example, 65 - 85 incident angles) at this time. Stratum disjunctum 27 is jutted out of the opening edge of 
opening 25 in the shape of eaves, and the diameter of opening 25 is substantially reduced by this. 
[001 1] The perpendicular vacuum evapor ationo of the molybdenum (Mo) is carried out as an electrical 
conducting material all over [a process -120] next (three - ten incident angles). Since electrical conducting 
material layer 26A which has an overhang configuration on stratum disjunctum 27 follows on growing up 
and the substantial diameter of opening 25 is gradually reduced at this time as shown in (A) of dr awing 1 1 , 
the vacuum evaporationo particle which contributes to deposition in the pars basilaris ossis occipitalis of 
opening 25 comes to be restricted to what passes through near the center of opening 25 gradually. 
Consequently, the deposit of a cone form is formed in the pars basilaris ossis occipitalis of opening 25, and 
the deposit of this cone form serves as the electron emission electr ode 26. 
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[0012] After that [ [process -130] ], stratum disjunctum 27 is exfoliated from the front face of the gate 
electrode 24 by the lift-off method, and upper electrical conducting material layer 26A of the gate electr ode 
24 is removed alternatively (refer to (B) of drawing 11 ). In this way, the cathode panel by which two or 
more Spindt mold field emission components were formed can be obtained. 

[0013] In a field emission component, if potential difference deltaV of the electrical potential difference 
impressed to the gate electrode 24 and the electrical potential difference impressed to the cathode electrode 
22 becomes more than a certain threshold potential deltaVth, an electron will begin to be emitted from the 
point of the electron emission electrode 26. And the emission-electron current generated by emission of the 
electr on from the point of the electron emission electr ode 26 increases rapidly with the incr ement in the 
electrical potential difference impressed, for example to the gate electrode 24 (namely, increment in 
potential difference deltaV). 
[0014] 

[Problem(s) to be Solved by the Invention] By the way, in order to manufacture a large-sized display, very 
pure processing and high process tolerance are required. For example, in order to manufacture a 380,000- 
pixel electrochromatic display, it is necessary to form the electron emission field of 1,140,000. Moreover, 
when it constitutes a display fr om a Spindt mold field emission component, one electron emission field must 
consist of dozens thru/or about 1000 Spindt mold field emission components. Therefore, it is necessary to 
pr oduce tens of millions or more detailed field emission components to which each approached less than 
several micrometers. 

[0015] although it is necessary to exfoliate stratum disjunctum 27 to the whole base material (for example, 
glass substrate) of a large area in or der [ appropriate ] are alike and to manufacture the display of a large 
area in the production process of the above-mentioned Spindt mold field emission component, exfoliation of 
this stratum disjunctum 27 causes [ of a field emission component ] defective generating. Moreover, also in 
a dry process, the accumulated dose of a resultant increases on the occasion of processing of the base 
material of a large area, and it becomes easy to generate a defect for a field emission component by particle. 
If a conductive foreign matter exists between the gate electrode 24 and the electron emission electrode 26, as 
a result of the gate electrode 24 and the electron emission electrode 26 short-circuiting, from a field 
emission component, an electron is no longer emitted and the scotoma (****) appears in a display, a cathode 
panel — setting — two or more electron emission fields usually — one dimension — like (the shape of a 
stripe) ~ the single-tier whole of the electron emission field train of the shape of a stripe which contains this 
field emission component when the short circuit of a field emission component occurs, since two or mor e 
juxtapositions of the arranged electron emission field train are carried out — completeness — also when a 
display becomes impossible, it is. 

[0016] Moreover, the variation in the electron emission characteristic of a field emission component is 
mentioned as a problem about a field emission component. Although a field emission component is formed 
of the same pr ocess on a cathode panel also in hundr eds of thousands of pieces to hundr eds of millions of 
units, even if each field emission component is apparently observed similarly under an electron microscope, 
variation exists in threshold potential deltaVth of a field emission component. And when the field emission 
component thr eshold potential deltaVth indicates an unusually low value to be exists, even if it is in the 
condition of the potential difference that the field emission component which shows normal threshold 
potential deltaVth does not operate, the field emission component threshold potential deltaVth indicates an 
unusually low value to be will be in operating state. Consequently, the problem that the luminescent spot 
appears or brightness nonuniformity occurs in a display arises. 

[0017] When manufacturing the display of a lar ge area, existence of the field emission component of such a 
malfunction reduces the manufacture yield of a display extremely. For example, in order to manufacture an 
aspect ratio 16:9 and the display of 32 inches of vertical angles, when using a lmxlm glass substr ate as a 
base material is assumed, only two cathode panels can be produced from this glass substrate (refer to left- 
hand side of (A) of drawing 31 ). Therefore, if the field emission component (a sunspot shows by a diagram) 
of a malfunction exists, the sharp manufacture yield fall of a display will not be escaped. 
[0018] Moreover, when using a lmxlm glass substrate as a base material is assumed, in various film 
production processes, it is easy to produce fluctuation of thickness or a film property in the four corners of a 
base material (refer to left-hand side of (B) of drawing 3 1 R> 1). Also when this fluctuation occurs, the 
sharp manufacture yield fall of a display is not escaped. In addition, in (B) of drawing 3131 , the slash was 
given to the field which fluctuation of thickness or a film property produced. 

[0019] Usually, the performance test of the electron emission field 12 is performed to the manufactured 
cathode panel 10. The wiring short-circuit test which measures the resistance of the electron emission field 
12 and abnormality generation of heat, and inspects the existence of a short circuit as a performance test is 
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performed, being appropriate ~ it is alike, and in this wiring short-circuit test, although detection of the 
scotoma (****) is possible, the luminescent spot, brightness nonuniformity, etc. are undetectable. 
[0020] Therefore, the 1st purpose of this invention is to provide with the cathode panel unit for cold cathode 
field-electron-emission displays suitable for manufacture of this cathode panel for cold cathode field- 
electron-emission displays, or a cold cathode field-electron-emission display the manufacture approach of 
the cathode panel for cold cathode field-electron- emission displays in which manufacture by the high yield 
is possible, and this cathode panel for cold cathode field-electron-emission displays and the cold cathode 
field-electron-emission display using this cathode panel for cold cathode field-electron-emission displays, 
and a list. Moreover, the 2nd purpose of this invention is to offer the test method of the cathode panel unit 
for cold cathode field-electron-emission displays using the test equipment which makes it possible to detect 
not only the scotoma (****) but the luminescent spot, brightness nonuniformity, etc., and this test 
equipment. 
[0021] 

[Means for Solving the Problem] The cathode panel unit for cold cathode field-electron-emission displays of 
this invention for attaining the 1st above-mentioned purpose Two or more cold cathode field-electron- 
emission field groups formed on the (b) base material and the (b) base material, It is a cathode panel unit for 
cold cathode field-electron-emission displays possessing the terminal area prolonged from each (Ha) cold 
cathode field-electron-emission field gr oup in a list. By connecting electrically the terminal area of each 
cathode panel unit for cold cathode field-electron-emission displays with the terminal area of the adjoining 
cathode panel unit for cold cathode field-electron-emission displays It is characterized by constituting the 
cathode panel for cold cathode field-electron-emission displays. 

[0022] The cathode panel for cold cathode field-electron-emission displays of this invention for attaining the 
1st above-mentioned purpose consists of cathode panel units for cold cathode field-electron-emission 
displays of two or more this inventions. Namely, the cathode panel for cold cathode field-electron-emission 
displays of this invention The substrate for cathode panels, and two or more connection terminal areas 
prepared in the periphery section of this substrate for cathode panels for electrical installation with the 
exterior, It is the cathode panel for cold cathode field-electron-emission displays which consisted of two or 
more cathode panel units for cold cathode field-electron-emission displays. Each cathode panel unit for cold 
cathode field-electron-emission displays Two or more cold cathode field-electron-emission field groups 
formed on the (b) base material and the (b) base material, The terminal area prolonged from each (Ha) cold 
cathode field-electron-emission field group in a list is provided. Each cathode panel unit for cold cathode 
field-electron-emission displays is attached in the substrate for cathode panels. The terminal area of each 
cathode panel unit for cold cathode field-electron-emission displays It connects with the terminal area of the 
adjoining cathode panel unit for cold cathode field-electron-emission displays electrically. The terminal area 
of the cathode panel unit for cold cathode field-electr on-emission displays attached in the periphery section 
of the substrate for cathode panels is taken as the connecting [ with the connection terminal ar ea prepar ed in 
the periphery section of the substrate for cathode panels ]-electrically description. 

[0023] The manufacture approach of the cathode panel for cold cathode field-electron-emission displays of 
this invention for attaining the 1 st above-mentioned purpose (A) Two or more cold cathode field-electron- 
emission field groups formed on the (b) base material and the (b) base material, The process which produces 
the cathode panel unit for cold cathode field-electron-emission displays to which each possesses the terminal 
area prolonged from each (Ha) cold cathode field-electron-emission field group in a list, (B) The process 
which attaches two or more cathode panel units for cold cathode field-electron-emission displays in the 
substrate for cathode panels with which it was prepared in two or more connection terminal areas of an 
electrical installation sake with the exterior by the periphery section, (C) the terminal area of each cathode 
panel unit for cold cathode field-electron-emission displays It connects with the terminal area of the 
adjoining cathode panel unit for cold cathode field-electron-emission displays electrically. And it considers 
as the connecting [ to the connection terminal area in which it was prepared by the periphery section of the 
substrate for cathode panels ] -electr ically-terminal area of cathode panel unit for cold cathode field-electr on- 
emission displays attached in the periphery section of substrate for cathode panels description. 
[0024] The cold cathode field-electron-emission display of this invention for attaining the 1st above- 
mentioned purpose The cold cathode field-electr on-emission field where it consisted of two or more pixels, 
and each pixel was prepared in the cathode panel for cold cathode field-electron-emission displays, It is the 
cold cathode field-electron-emission display which consisted of the anode electrodes and fluorescent 
substance layers which countered the cold cathode field-electron-emission field, and were prepared on the 
anode panel. This cathode panel for cold cathode field-electron-emission displays The substrate for cathode 
panels, and two or more connection terminal areas prepar ed in the periphery section of this substrate for 
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cathode panels for electrical installation with the exterior , It consists of two or more cathode panel units for 
cold cathode field-electron-emission displays attached in the substrate for cathode panels. Each cathode 
panel unit for cold cathode field-electron-emission displays Two or more cold cathode field-electron- 
emission field groups formed on the (b) base material and the (b) base material, The terminal area prolonged 
from each (Ha) cold cathode field-electron-emission field group in a list is provided. The terminal area of 
each cathode panel unit for cold cathode field-electron-emission displays It connects with the terminal area 
of the adjoining cathode panel unit for cold cathode field-electron-emission displays electrically. The 
terminal area of the cathode panel unit for cold cathode field-electron-emission displays attached in the 
periphery section of the substrate for cathode panels is taken as the connecting [ with the connection 
terminal area prepared in the per iphery section of the substr ate for cathode panels ] -electrically description. 
[0025] The trial (inspection or evaluation) equipment of this invention for attaining the 2nd above- 
mentioned purpose Two or more cold cathode field-electron-emission field groups formed on the (b) base 
material and the (b) base material. It is the testing device of the cathode panel unit for cold cathode field- 
electron-emission displays possessing the terminal area prolonged from each (Ha) cold cathode field- 
electron-emission field group in a list. (1) It is arranged in housing with which the upper part carries out 
opening and can make an ambient atmosphere a vacuum, and (2) housing. The examining table which lays 
the cathode panel unit for cold cathode field-electron-emission displays which should be examined, (3) The 
panel which consisted of the fluorescent substance layers and anode electrodes of housing which have been 
arranged in the upper part which carried out opening, and were formed on this transparence substrate at the 
transparence substrate and the list, (4) The image inspection unit to which the television equipment arranged 
above the panel and (5) television equipment were connected electrically, (6) The voltage source and scan 
electrical-potential-difference controller to which it connected with the image inspection unit electrically, 
and the anode electrode which constitutes a panel was connected electrically, It is characterized by 
providing the inspection electrical-potential-difference impression needle which is arranged in (7) housing, 
is electrically connected to a voltage source and a scan electrical-potential-differ ence controller, and can 
contact a list at the terminal area of the cathode panel unit for cold cathode field-electron-emission displays. 
[0026] The test (inspection or evaluation) approach of the cathode panel unit for cold cathode field-electron- 
emission displays of this invention for attaining the 2nd above-mentioned purpose Two or more cold 
cathode field-electron-emission field groups formed on the (b) base material and the (b) base material, It is 
the test method of the cathode panel unit for cold cathode field-electr on-emission displays possessing the 
terminal area prolonged from each (Ha) cold cathode field-electron-emission field group in a list. (1) It is 
arranged in housing with which the upper part carries out opening and can make an ambient atmosphere a 
vacuum, and (2) housing. The examining table which lays the cathode panel unit for cold cathode field- 
electron-emission displays which should be examined, (3) The panel which consisted of the fluorescent 
substance layers and anode electr odes of housing which have been arranged in the upper part which carried 
out opening, and were formed on this transparence substrate at the transparence substrate and the list, (4) 
The image inspection unit to which the television equipment arranged above the panel and (5) television 
equipment were connected electrically, (6) The voltage source and scan electrical-potential-difference 
controller to which it connected with the image inspection unit electrically, and the anode electrode which 
constitutes a panel was connected electrically, It is arranged in (7) housing by the list and connects with a 
voltage source and a scan electrical-potential-difference controller electrically at it. The inspection 
electrical-potential-difference impression needle which can contact the terminal area of the cathode panel 
unit for cold cathode field-electron-emission displays, Where it laid the cathode panel unit for cold cathode 
field-electron-emission indicating equipments which should examine in the examining table using the 
testing device to provide and the inside of housing is made into a vacuum ambient atmosphere The 1st 
predetermined electrical potential difference is impressed to the anode electrode which constitutes a panel 
from a voltage source and a scan electrical-potential-difference controller . And after the inspection 
electrical-potential-difference impression needle has contacted the terminal area of the cathode panel unit 
for cold cathode field-electron-emission displays, the 2nd predetermined electrical potential difference is 
impressed to a cold cathode field-electron-emission field from a voltage source and a scan electrical- 
potential-difference controller. With, it is characterized by drawing to the anode electrode in which the 
electron emitted from the cold cathode field-electron-emission field was prepared by the panel, televising 
the image obtained by making it collide with a fluorescent substance layer with television equipment, and 
processing the signal from television equipment in an image inspection unit. 

[0027] The cathode panel unit for cold cathode field-electr on-emission displays of this invention, In the test 
method of the cathode panel unit for cold cathode field-electron-emission displays which used this testing 
device for the cathode panel for cold cathode field-electron-emission displays and its manufacture approach, 
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the cold cathode field-electron-emission display, and the list A cold cathode field-electron-emission field (it 
is hereafter called an electron emission field) The Spindt mold field emission component of plurality (for 
example, dozens thru/or about 1000 pieces), Or it can constitute from an edge mold field emission 
component of plurality (for example, dozens thru/or about hundreds of pieces), one, or two or more flat- 
surface mold field emission components. 

[0028] The cathode panel unit for cold cathode field-electron-emission displays of this invention, In the 
cathode panel for cold cathode field-electron-emission displays and its manufacture approach, and a cold 
cathode field-electron-emission display The cathode panel for cold cathode field-electron-emission displays 
(it may be hereafter called a cathode panel for short) Since it consists of sets of two or mor e cathode panel 
units for cold cathode field-electron-emission displays (it may be hereafter called a cathode panel unit for 
short) Improvement in the manufacture yield of a cathode panel can be aimed at that what is necessary is 
just to produce a small cathode panel unit on a relative target without a defect. 

[0029] Moreover, according to the test method of the cathode panel unit for cold cathode field-electr on- 
emission displays using the testing device and the testing device to apply of this invention, since an electron 
is made to actually emit from a cathode panel unit, the performance test of a cathode panel unit can be 
performed in the condition of having been in agreement with the operating state of a display. 
[0030] 

[Embodiment of the Invention] Hereafter, although this invention is explained with reference to a dr awing 
based on the gestalt (it is hereafter called the gestalt of operation for short) of implementation of invention, 
in advance of it, the outline of the Spindt mold field emission component, an edge mold field emission 
component, and a flat-surface mold field emission component and the fundamental production process of 
these field emission components are explained. 

[0031] The structure of the Spindt mold field emission component is as having been shown in (B) of 
drawing 1 1 . Namely, the Spindt mold field emission component (**) — the cathode electrode 22 formed on 
the base material 21, and (**) — in opening 25 and the list which penetrated the gate electrode 24, the (d) 
gate electrode 24, and insulating layer 23 which were formed on the insulating layer 23 formed on the base 
material 21 including the cathode electrode 22 top, and the insulating layer (Ha) 23 the electron emission 
electrode 26 which has the drill-like configuration formed on the cathode electrode 22 located in the pars 
basilaris ossis occipitalis of the (e) opening 25 — since — it is constituted and an electron is emitted from the 
point of the electron emission electrode 26. In addition, a base material 21 is equivalent to the substrate for 
cathode panel units. Although the fundamental manufacture approach of the Spindt mold field emission 
component is as having explained previously with reference to drawing 10 and drawing 1 1 , it is not limited 
to this. 

[0032] a part of typical edge mold field emission component — end view is shown in (A) of drawing 12 . 
This edge mold field emission component (**) - the 1st insulating layer 73 formed on the base material 71, 
and (**) — in the gate electrode 76 and list which were formed on the electron emission layer 74 formed on 
the 1st insulating layer 73, the 2nd insulating layer 75 formed on the 1st insulating layer 73 including the 
electron emission (Ha) layer 74 top, and the 2nd insulating layer 75 of (d) (e) - the opening 78 which 
penetrated the gate electrode 76, the 2nd insulating layer 75, and the electron emission layer 74 at least - 
since — it changes and an electron is emitted from edge 74A of the electron emission layer 74 projected 
from the wall surface of opening 78. In addition, such an edge mold field emission component of a 
configuration is called for convenience the edge mold field emission component of the 1st structure. In 
addition, a base material 71 is equivalent to the substrate for cathode panel units. 

[0033] a part of typical modification of an edge mold field emission component — end view is shown in (B) 
of drawing 12 . This edge mold field emission component The 1st gate electrode 72 formed on the (b) base 
material 71, The 1st gate electrode 72 top of (b) In the 2nd gate electrode 77 and list which were formed on 
the 1st insulating layer 73 formed on the included base material 71, the electron emission layer 74 formed 
on the 1st (Ha) insulating layer 73, the 2nd insulating layer 75 formed on the 1st insulating layer 73 
including the (d) electron emission layer 74 top, and the 2nd insulating layer 75 of (e) the opening 78 which 
penetrated the 2nd gate electrode 77 of (**), the 2nd insulating layer 75, the electron emission layer 74, and 
the 1st insulating layer 73, and the front face of the 1st gate electrode 72 exposed to the pars basilaris ossis 
occipitalis — since — it changes and an electron is emitted fr om edge 74A of the electron emission layer 74 
projected from the wall surface of opening 78. In addition, the typical perspective view which cut a part of 
about 78-opening base material 71 grade, and was exposed is shown in drawing 13 . Here, end view is the 
typical end view in alignment with line A-A of drawing 13 shown in (B) of drawing 12 in part. Such an edge 
mold field emission component of a configuration is called for convenience the edge mold field emission 
component of the 2nd structure. In the edge mold field emission component of the 2nd structure, the electric 
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field of high intensity can be further formed near the edge 74A of the electron emission layer 74 projected 
from the wall surface of opening 78 as compared with the edge mold field emission component of the 1st 
structure since the 1st gate electrode 72 was formed caudad of the electron emission layer 74. 
[0034] The manufacture approach of the edge mold field emission component shown in (B) of drawing 12 is 
hereafter explained with reference to drawing 14 - drawi ng 16 . 

[0035] [Process -200] First, on the base material 71 which consists of a glass substrate, the electrical 
conducting material layer for the 1st gate electrodes which consists of a tungsten with a thickness of about 
0.2 micrometers in a spatter is formed, patterning of the electrical conducting material layer for the 1st gate 
electrodes is carried out with a lithography technique and a dry etching technique according to the usual 
procedure, and the 1st gate electrode 72 is formed (refer to (A) of drawing 14 ). The electrical conducting 
material layer for the 1st gate electrodes by which patterning was carried out has a stripe configuration. 
[0036] The 1st insulating layer 73 is formed all over [a process -210] next. Here, Si02 is formed in the 
thickness of about 0.3 micrometers as an example. Furthermore, after forming in the thickness of 0.2 
micrometers the electrical conducting material layer for electron emission layers which consists of a 
tungsten on this 1st insulating layer 73, patterning is carried out to a predetermined configuration and the 
electron emission layer 74 is formed (refer to (B) of drawing 14 ). The electrical conducting material layer 
for electron emission layers by which patterning was carried out has a stripe configuration. 
[0037] The 2nd insulating layer 75 which consists of Si02 is formed in the thickness of about 0.7 
micrometers all over [a process -220] next. Furthermore, the 2nd gate electrode 77 can be obtained by 
forming the electrical conducting material layer for the 2nd gate electrodes which consists of a tungsten with 
a thickness of about 0.2 micrometers on this 2nd insulating layer 75, and performing predetermined 
patterning (refer to (C) of drawing 14 ). The electrical conducting material layer for the 2nd gate electrodes 
by which patterning was carried out has a stripe configuration. The component and thickness of the 2nd gate 
electrode 77 may be the same as the 1st gate electrode 72, and may differ from each other. 
[0038] The resist layer 79 is formed all over after that [ [process -230] ], and further, resist opening 79 A is 
formed so that a part of front face of the 2nd gate electrode 77 may be exposed in this resist layer 79. The 
flat- surface configuration of resist opening 79 A is a r ectangle, about, a rectangular long side is 100 
micrometers and a shorter side is several micrometers - 10 micrometers, then, the 2nd gate electrode 77 
exposed to the base of resist opening 79A — for example, RIE (reactive ion etching) ~ it etches in different 
direction by law, and opening 78 A is formed (refer to (A) of drawing 1 5 ). Since the 2nd gate electrode 77 is 
constituted here using a tungsten, opening 78A which has a perpendicular wall by etching using SF6 gas can 
be formed. 

[0039] [A process -240], next the 2nd insulating layer 75 exposed to the base of opening 78 A are etched 
isotropic, and opening 78B is formed (refer to (B) of drawing 15 ). Since the 2nd insulating layer is formed 
here using Si02, wet etching using a buffer-ized fluoric acid water solution is performed. Although the wall 
surface of opening 78B retreats rather than the opening end face of opening 78A, the amount of retreat at 
this time is controllable by the merits and demerits of etching time. Here, wet etching is performed until the 
lower limit of opening 78B retreats rather than the opening end face of opening 78A. 
[0040] Dry etching of [a process -250], next the electron emission layer 74 exposed to the base of opening 
78B is carried out according to the conditions which use ion as the main etching kind (refer to (A) of 
drawing 16 ). In the dry etching which uses ion as the main etching kind, since the ion which is a charged 
particle is acceler able using impr ession of the bias voltage to an etching substance, or the interaction of the 
plasma and a field, generally anisotropic etching advances and the processing side of an etching substance 
serves as a perpendicular wall. However, at this the [process -250], that the incidence component which has 
include angles other than a perpendicular exists a little also in the main etching kind in the plasma, and when 
this oblique-incidence component arises also by dispersion in the edge of opening 78A, the main etching 
kind carries out incidence also to the field at which it is covered by opening 78A and ion should not arrive in 
the exposure of the electr on emission layer 74 if it is original by a certain amount of probability. At this 
time, an incidence probability is high and an incidence probability is as low as the main etching kind with a 
large angle of incidence as the main etching kind with a small angle of incidence over the normal of the 
electron emission layer 74. Therefore, although the location of the upper limit section of opening 78C 
formed in the electron emission layer 74 is mostly equal to the lower limit section of opening 78B, the 
location of the lower limit section of opening 78C will be in the condition of having projected rather than 
the upper limit section. That is, the thickness of the electr on emission layer 74 becomes thin towards the 
point of the protrusion direction, and an edge is radicalized. Here, good processing of the electron emission 
layer 74 can be performed by using SF6 as etching gas. 

[0041] [A process -260], next the 1st insulating layer 73 exposed to the base of opening 78C are etched 
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isotropic, opening 78D is formed, and opening 78 is completed (refer to (B) of drawing 16 R> 6). Here, wet 
etching using a buffer-ized fluoric acid water solution is performed like the case of the 2nd above-mentioned 
insulating layer 75. The wall surface of opening 78D retreats rather than the lower limit section of opening 
78C. The amount of retreat at this time is controllable by the merits and demerits of etching time. At this 
time, the wall surface of opening 78B formed previously retreats further. In addition, if the resist layer 79 is 
removed after completion of opening 78, the cathode panel by which the edge mold field emission 
component which has the structure shown in (B) of drawing 12 was formed can be obtained. 
[0042] a part of typical flat-surface mold field emission component — end view is shown in drawi n g 17 . this 
flat-surface mold field emission component — (**) - the electron emission layer 84 formed on the base 
material 81, and (**) — in the gate electrode 86 and list which were formed on the insulating layer 85 
formed on the base material 81 including the electron emission layer 84 top, and the insulating layer (Ha) 85 
the opening 88 which penetrated the (d) gate electrode 86 and the insulating layer 85, and the front face of 
the electron emission layer 84 exposed to the pars basilaris ossis occipitalis — since — it changes and an 
electron is emitted from the front face of the electr on emission layer 84 exposed to the pars basilaris ossis 
occipitalis of opening 88. In addition, a base material 81 is equivalent to the substrate for cathode panel 
units. 

[0043] The manufacture appr oach of the flat-surface mold field emission component shown in drawing 17 is 
hereafter explained with reference to drawing 18 . 

[0044] [Process -300] First, on the base material 81 which consists of a glass substrate, the electrical 
conducting material layer for electron emission layers which consists of a tungsten with a thickness of about 
0.2 micr ometers by the spatter is produced, patterning of this electrical conducting material layer for 
electron emission layers is carried out according to the usual procedure, and the electron emission layer 84 is 
formed. The electrical conducting material layer for electron emission layers by which patterning was 
carried out has a stripe configuration. Next, an insulating layer 85 is formed on the base material 81 
including the electron emission layer 84 top. Here, with the CVD method used as TEOS (tetra-ethoxy 
silane) material gas as an example, it forms SiO two-layer in the thickness of about 1 micrometer. 
Furthermore, on this insulating layer 85, patterning of the electrical conducting material layer for gate 
electrodes which consists of a tungsten with a thickness of about 0.2 micrometers is produced and carried 
out, and the gate electrode 86 is formed. The electrical conducting material layer for gate electrodes by 
which patterning was carried out has a stripe configuration. The condition that the process so far was 
completed is shown in (A) of dra w in g 18 . 

[0045] The resist layer 89 is formed all over [a process -310] next, and further, resist opening 89A is formed 
so that a part of front face of the gate electrode 86 may be exposed in this resist layer 89. The flat-surface 
configuration of resist opening 89A is circular, for example. Then, the gate electrode 86 exposed to the pars 
basilaris ossis occipitalis of resist opening 89A is etched in different direction for example, by the RIE 
method. Since the gate electrode 86 is constituted here using a tungsten, etching using SF6 gas can be 
performed. The condition that the process so far was completed is shown in (B) of drawing 18 . 
[0046] [A process -320], next the insulating layer 85 exposed to the interior of resist opening 89A are etched 
isotropic, and opening 88 is formed (refer to (C) of drawing 18 ). Here, since the insulating layer 85 is 
formed using Si02, wet etching using a buffer-ized fluoric acid water solution is performed. Although the 
wall surface of an insulating layer 85 retreats r ather than the point of the gate electrode 86, the amount of 
r etreat at this time is controllable by the merits and demerits of etching time. In this way, the cathode panel 
by which the flat-surface mold field emission component shown in drawing 1 7 was formed can be obtained. 
[0047] Although the electron emission electrode 26 in the Spindt mold field emission component can be 
formed using the alloy and compound containing metals or these metallic elements, such as a tungsten (W), 
niobium (Nb), a tantalum (Ta), titanium (Ti), molybdenum (Mo), chromium (Cr), aluminum (aluminum), 
and copper (Cu), it is desirable to form using a refractory metal, or its so-called alloy and so-called 
compound especially. The electron emission electrode 26 can be formed by vacuum deposition or the 
spatter. 

[0048] Typically, the electron emission layers 74 and 84 in an edge mold field emission component or a flat- 
surface mold field emission component can consist of semi-conductors, such as a tungsten (W), a tantalum 
(Ta), titanium (Ti), molybdenum (Mo), chromium (Cr) or these alloys, and a compound (for example, 
nitrides, such as TiN, and silicide of WSi2, MoSi2, TiSi2, and TaSi2 grade) or a diamond. Vacuum 
deposition, a spatter, a CVD method, the ion plating method, print processes, plating, etc. can use the usual 
thin film production process as the formation approach of the electron emission layer s 74 and 84. About, 
0.05-0.5 micrometers, although it is desirable to consider as the range of 0.1-0.3 micrometers preferably as 
for the thickness of the electron emission layers 74 and 84, it is not limited to this range. Even if the 
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ingredient which constitutes the electron emission layers 74 and 84 is the same as the ingredient which 
constitutes a gate electrode, they may differ. 

[0049] the cathode electrode 22 in the Spindt mold field emission component, the gate electrode 24, and the 
gate electrode 76 in an edge mold field emission component ~ or As an ingredient which constitutes the 1st 
gate electrode 72, the 2nd gate electrode 77, and the gate electrode 86 in a flat-surface mold field emission 
component A tungsten (W), niobium (Nb), a tantalum (Ta), molybdenum (Mo), Semi-conductors, such as 
metals, such as chromium (Cr), aluminum (aluminum), and copper (Cu), an alloy containing these metallic 
elements, a compound, or silicon (Si), a diamond, and carbon can be illustrated. In addition, it is good also 
considering the ingredient which constitutes the electrode of ******** as the same ingredient, good also as 
an ingredient of the same kind, and good also as an ingredient of a different kind. As the formation approach 
of these electrodes, vacuum deposition, a spatter, a CVD method, the ion plating method, print processes, 
plating, etc. can use the usual thin film production process. 

[0050] As a component of an insulating layer 23, the 1st insulating layer 73, the 2nd insulating layer 75, and 
an insulating layer 85, it can be used canying out a laminating suitably and independent or well-known 
processes, such as a CVD method, the applying method, a spatter, and print processes, can use Si02, SiN, 
SiON, and a glass paste hardened material for film production. 

[0051] The base materials 21, 71, and 81 equivalent to the substrate for cathode panel units can mention a 
glass substrate, the glass substrate with which the insulator layer was formed in the front face, a quartz 
substrate, the quartz substrate with which the insulator layer was formed in the front face, and the semi- 
conductor substrate with which the insulator layer was formed in the fr ont face that the front face should just 
consist of ingr edients which have insulation at least. A glass substrate can be mentioned as a substrate 20 for 
cathode panels. Transparency is required, if a glass substrate, the glass substrate with which the insulator 
layer was formed in the fr ont face, a quartz substrate, the quartz substrate with which the insulator layer was 
formed in the front face, and the semi-conductor substrate with which the insulator layer was formed in the 
front face can be mentioned that what is necessary is just to consist of ingredients with which a front face 
has insulation at least also as a substrate 51 which constitutes the anode panel 50 and it depends on the 
configuration of a display. 

[0052] In this invention, it can also consider as the configuration which forms a layer insulation layer further 
all over including the gate electrode and 2nd gate electrode top, and forms a focal electrode on this layer 
insulation layer. In this case, the 2nd opening which is open for free passage to opening is prepared in the 
layer insulation layer. A focal electr ode is an electrode for completing the orbit of the electron which faces 
to an anode electrode, with enabling improvement in brightness, and pr evention of the color muddiness 
between contiguity pixels, and when a display with a comparatively long distance between a cathode panel 
and an anode panel is assumed, it is an especially effective electrode. A focal electrode can also do a 
funneling effect common to two or more field emission components by necessarily not preparing for every 
field emission component, for example, arranging along the pr edetermined array direction of a field 
emission component. Therefore, the 2nd opening prepared in a layer insulation layer does not necessarily 
need to be prepared in the ingredient layer which constitutes a focal electrode. The flat-surface configuration 
of the 2nd opening depends on the configuration of a focal electrode,, may be good also as similar ity and 
may differ from the flat-surface configuration of opening. 

[0053] The outline of the trial (inspection or evaluation) equipment of this invention suitable for operation 
of the test method of the cathode panel unit of this invention is her eafter explained with reference to drawing 
21 . This testing device shown in drawing 2 1 is suitable for inspecting an one cathode panel unit 
[0054] This testing device 100 possesses the housing 101 in which the upper part carried out opening. In 
housing 101, the examining table 102 for laying the cathode panel unit which should be examined is 
arranged, and the examining-table rise-and-fall cylinder 103 is attached in the bottom of the examining table 
102. The examining-table rise-and-fall cylinder 103 is put on the movable carriage seat which is not 
illustrated, and is movable to the space perpendicular dir ection of drawing 21 the whole examining table 
102. the hole which the pin rise-and-fall cylinder 104 is further attached in the bottom of the examining 
table 102, and penetrated the examining table 102 by actuation of the pin rise-and-fall cylinder 104 - a pin 
105 goes up and down inside. Housing 101 is connected with the vacuum pump (not shown) through the 
bulb 107, and can make the ambient atmosphere of housing 101a vacuum. Moreover, it has structure which 
can introduce inert gas, such as argon gas, in housing 101 through the quantity-of-gas-flow control device 
108. In housing 101, only the number of terminal areas with which the inspection electrical-potential- 
difference impression needle 109 of the structure where the terminal area of a cathode panel unit can be 
contacted was formed for example, in the cathode panel unit is arranged further. 

[0055] Panel 50A which has the fluorescent substance layer 52 and the anode electrode 53 of housing 101 
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which were formed on the transparence substrate 5 1 (examining-table side) in the upper part which carried 
out opening and which has the same configuration as an anode panel is arranged. The television equipment 
110 which has CCD is arranged above panel 50A. Television equipment 1 10 is electrically connected to the 
image inspection unit 111. Moreover, the voltage source and the scan electrical-potential-difference 
controller 1 12 are electrically connected to the image inspection unit 1 1 1, the inspection electrical-potential- 
difference impression needle 109, and the anode electrode 53. 

[0056] In addition, cathode panel unit taking-out admission into a club is prepared between a door (not 
shown) and housing 101. A shutter is prepared between housing 101 and cathode panel unit taking-out 
admission into a club (it is only hereafter called taking-out admission into a club). It is good also as a 
method which carries in a cathode panel unit to taking-out admission into a club where a shutter is closed, 
shuts a door, makes taking-out admission into a club a vacuum ambient atmosphere, subsequently opens a 
shutter, and carries in a cathode panel unit in housing 101. By making it such a method, the inside of 
housing 101 can always be held in a vacuum ambient atmosphere, and shortening of test time can be 
attained. If two or more doors and taking-out admission into a club are prepar ed, much more shortening of 
test time can be attained. 

[0057] The outline of the modification of the testing device of this invention which fitted operation of the 
test method of the cathode panel unit of this invention at drawing 22 is shown. In this testing-device 100A 
shown in draw ing 2222 , the base material of one sheet with which two or more cathode panel units before 
cutting were formed is inspected instead of cutting a base material and performing the performance test of a 
cathode panel unit, after forming two or more cathode panel units from the base material of one sheet. 
[0058] The examining-table rise-and-fall cylinder 103 attached in the bottom of the examining table 102 is 
put on the X-Y table, and the point that testing-device 100A shown in drawin g 22 differs from the testing 
device 100 shown in drawing 21 has the examining table 102 in a point movable in the direction of X, and 
the direction of Y by actuation of the direction drive stepping motor 121 of X, and the direction drive 
stepping motor 122 of Y. The magnitude of panel 50A is the magnitude which can examine two or mor e 
one-sheet or cathode panel unit. Although size becomes large rather than the testing device 100 which 
showed testing-device 100A shown in drawing 22 to draw ing 21 , it becomes possible to inspect two or 
more cathode panel units for a short time. 

[0059] In addition, the examining-table controller 1 13 is electrically connected to the image inspection unit 
111. Furthermore, the direction drive stepping motor 121 of X and the direction drive stepping motor 122 of 
Y are electrically connected to the examining-table controller 113. And based on the location data from the 
image inspection unit 1 1 1, the cathode panel unit in the base material laid in the examining table 102 by 
actuation of the examining-table controller 1 13, the direction drive stepping motor 121 of X, and the 
direction drive stepping motor 122 of Y which should be examined is placed directly under panel 50A. 
[0060] (Gestalt 1 of operation) The gestalt 1 of operation is related with the test method of a cathode panel 
unit using the testing device mentioned above in the cathode panel unit of this invention, a cathode panel 
and its manufacture approach, the display, and the list. The partial typical top view in the condition of 
having assembled the four cathode panel unit 1 1 is shown in drawing 1 . Moreover, a decomposition 
perspective view to show the typical partial perspective view of the one cathode panel unit 1 1 in (A) of 
drawing 2 , and show arrangement of the cathode electrode 22, the gate electrode 24, and electron emission 
electrode 26 grade is shown in (B) of drawing 2 . In addition, illustration of a base material, an insulating 
layer, etc. is omitted in (B) of dr awing 2 . Furthermore, the conceptual diagram of the display which applied 
the Spindt mold field emission component is shown in drawing 8 , and some typical decomposition 
perspective views of the cathode panel 10 and the anode panel 50 are shown in drawing 9 . 
[0061] The configuration of the electron emission field 12 can consist of the Spindt mold field emission 
component of plurality (for example, dozens thru/or about 1000 pieces) mentioned above, an edge mold 
field emission component of plurality (for example, dozens thru/or about hundreds of pieces), one, or two or 
more flat-surface mold field emission components. Although the case where the electron emission field 12 
consists of two or more Spindt mold field emission components in principle is her eafter taken for an 
example in the gestalt of all operations and a cathode panel etc. is explained, it is substantially the same 
even if it is the case wher e the electron emission field 12 consists of other field emission components. 
Moreover, the manufacture approach of field emission component itself of the Spindt mold, an edge mold, 
or a flat-surface mold is good as it was explained previously then. 

[0062] One electr on emission field 12 consists of dozens thru/or about 1000 Spindt mold field emission 
components. Only the number of requests of the cathode electr ode 22 of the Spindt mold field emission 
component which constitutes the electron emission field 12 exists in electrical conducting material layer 
22A for cathode electrodes (a dotted line shows to draw ing 1 and a dotted line shows only one to (A) of 
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drawing 2 ) by which patterning was carried out to the shape of a stripe. Stripe-like electrical conducting 
material layer 22A itself for cathode electrodes is equivalent to the cathode electrode 22, and, specifically, 
the field of electrical conducting material layer 22 A for cathode electrodes located in the pars basilaris ossis 
occipitalis of opening 25 corr esponds to the cathode electrode 22. Moreover, only the number of requests of 
the gate electrode 24 of the Spindt mold field emission component which constitutes the electron emission 
field 12 exists in electrical conducting material layer 24A for gate electrodes by which patterning was 
carried out to the shape of a stripe. Stripe-like electrical conducting material layer 24A itself for gate 
electrodes is equivalent to the gate electrode 24, and, specifically, the field of electrical conducting material 
layer 24A for gate electrodes located near the opening 25 corresponds to the gate electrode 24. And the field 
where stripe-like electrical conducting material layer 22A for cathode electrodes and stripe-like electrical 
conducting material layer 24A for gate electrodes overlap is equivalent to each electron emission field 12. It 
differs from the direction (it considers as the 1st direction) where stripe-like electrical conducting material 
layer 22A for cathode electrodes is prolonged, and the direction (it considers as the 2nd direction) where 
stripe-like electrical conducting material layer 24A for gate electrodes is prolonged. As for the 2nd 
direction, it is desirable that it is right-angled to the 1st direction. The terminal area 31 is formed in the edge 
of stripe-like electrical conducting material layer 22A for cathode electrodes, and, on the other hand, the 
terminal area 34 is formed also in the edge of stripe-like electrical conducting material layer 24A for gate 
electrodes. 

[0063] Or one electron emission field 12 consists of dozens thru/or about hundreds of edge mold field 
emission components again. In one electr on emission field 12 which consisted of edge mold field emission 
components which have the structur e shown in dr awing 12 (A), only the number of requests of the electron 
emission layer 74 of the edge mold field emission component which constitutes the electron emission field 
12 exists in the electrical conducting material layer for electron emission layers by which patterning was 
carried out to the shape of a stripe. Stripe-like electrical conducting material layer itself for electron 
emission layers is equivalent to the electron emission layer 74, and, specifically, the field of the electrical 
conducting material layer for electron emission layers in which it is located near the opening 78 corresponds 
to the electron emission layer 74. Furthermore, only the number of requests of the gate electrode 76 of the 
edge mold field emission component which constitutes the electron emission field 12 exists in the electrical 
conducting material layer for gate electr odes by which patterning was carried out to the shape of a stripe. 
Stripe-like electrical conducting material layer itself for gate electrodes is equivalent to the gate electrode 
76, and, specifically, the field of the electrical conducting material layer for gate electrodes in which it is 
located near the opening 78 corresponds to the gate electrode 76. And the field where the stripe-like 
electrical conducting material layer for cathode electrodes and the stripe-like electrical conducting material 
layer for gate electrodes overlap is equivalent to each electron emission field 12. It differs from the direction 
(it considers as the 1st direction) where the stripe-like electrical conducting material layer for electron 
emission layers is prolonged, and the direction (it considers as the 2nd direction) where the stripe-like 
electrical conducting material layer for gate electrodes is prolonged. As for the 2nd direction, it is desirable 
that it is right-angled to the 1st direction. The terminal area is prepared in the edge of the stripe-like 
electrical conducting material layer for electron emission layers, and, on the other hand, the terminal area is 
prepar ed also in the edge of the stripe-like electr ical conducting material layer for gate electrodes. 
[0064] Furthermore, in one electron emission field 12 which consisted of edge mold field emission 
components which have the structure shown in (B) of drawing 12 , only the number of requests of the 1st 
gate electrode 72 of the edge mold field emission component which constitutes the electron emission field 
12 exists in the electrical conducting material layer for the 1st gate electrodes by which patterning was 
carried out to the shape of a stripe. Stripe-like electrical conducting material layer itself for the 1st gate 
electr odes is equivalent to the 1st gate electrode 72, and, specifically, the field of the electrical conducting 
material layer for the 1st gate electrodes located in the pars basilaris ossis occipitalis of opening 78 
corresponds to the 1st gate electrode 72. Moreover, only the number of requests of the electron emission 
layer 74 of the edge mold field emission component which constitutes the electron emission field 12 exists 
in the electrical conducting material layer for electron emission layers by which patterning was carried out 
to the shape of a stripe. Stripe-like electrical conducting material layer itself for electron emission layers is 
equivalent to the electron emission layer 74, and, specifically, the field of the electrical conducting material 
layer for electron emission layers in which it is located near the opening 78 corresponds to the electron 
emission layer 74. Furthermore, only the number of requests of the 2nd gate electrode 77 of the edge mold 
field emission component which constitutes the electron emission field 12 exists in the electrical conducting 
material layer for the 2nd gate electrodes by which patterning was carried out to the shape of a stripe. Stripe- 
like electrical conducting material layer itself for the 2nd gate electrodes is equivalent to the 2nd gate 
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electrode 77, and, specifically, the field of the electrical conducting material layer for the 2nd gate 
electrodes in which it is located near the opening 78 corresponds to the 2nd gate electrode 77. With the 
direction (it considers as the 2nd direction) where the stripe-like electrical conducting material layer for the 
1st gate electrodes is prolonged, it differs from (it considering as the 1st direction) with the direction where 
the stripe-like electrical conducting material layer for electron emission layers is prolonged. As for the 2nd 
direction, it is desirable that it is right-angled to the 1st direction. Although the direction where the stripe- 
like electrical conducting material layer for the 2nd gate electrodes is prolonged may be the 1st direction and 
may be the 2nd direction, it is desirable to have extended in the 1st direction from the field of the 
simplification of a configuration. The terminal area is prepar ed in each of the edge of the stripe-like 
electrical conducting material layer for electron emission layers, the edge of the stripe- like electrical 
conducting material layer for the 1st gate electrodes, and the edge of the stripe-like electr ical conducting 
material layer for the 2nd gate electrodes. 

[0065] Or one electron emission field 12 consists of one or two or more flat-surface mold field emission 
components again. In one electron emission field 12 which consisted of flat- surface mold field emission 
components which have the structure shown in drawing 17 , only the number of requests of the electr on 
emission layer 84 of the flat- surface mold field emission component which constitutes the electron emission 
field 12 exists in the electrical conducting material layer for electron emission layers by which patterning 
was carried out to the shape of a stripe. Stripe-like electrical conducting material layer itself for electron 
emission layers is equivalent to the electron emission layer 84, and, specifically, the field of the electrical 
conducting material layer for electron emission layers located in the pars basilaris ossis occipitalis of 
opening 88 corresponds to the electron emission layer 84. Furthermor e, only the number of requests of the 
gate electr ode 86 of the edge mold field emission component which constitutes the electron emission field 
12 exists in the electrical conducting material layer for gate electrodes by which patterning was carried out 
to the shape of a str ipe. Stripe-like electrical conducting material layer itself for gate electr odes is equivalent 
to the gate electrode 86, and, specifically, the field of the electrical conducting material layer for gate 
electrodes in which it is located near the opening 88 corresponds to the gate electrode 86. It differs from the 
direction (it considers as the 1st direction) where the stripe-like electrical conducting material layer for 
electron emission layers is prolonged, and the direction (it considers as the 2nd direction) where the stripe- 
like electrical conducting material layer for gate electrodes is prolonged. As for the 2nd direction, it is 
desirable that it is right-angled to the 1st dir ection. The terminal area is prepared in each of the edge of the 
stripe-like electrical conducting material layer for electron emission layers, and the stripe-like electrical 
conducting material layer for gate electrodes. 

[0066] In the gestalt 1 of operation, an aspect ratio 16:9 and the cathode panel unit 1 1 of 4 inches of vertical 
angles are produced using the base material 21 which consists of a lmxlm glass substrate, for example. 
When using the base material 21 of such magnitude, the 209 cathode panel unit 1 1 can be pr oduced. In 
addition, if the magnitude of a base material 21 is not limited to above-mentioned magnitude, for example, 
the base material 21 of 200mmx200mm magnitude is used, it can produce the eight cathode panel unit 1 1. If 
magnitude of a base material 21 is made small, since a cathode panel unit manufactur ing facility will 
become small, generating of the thickness variation, process tolerance, and process dust of film production 
equipment is improved, and the defective incidence rate in a cathode panel unit manufacture process falls. 
Mor eover, the miniaturization of a manufacturing facility leads to compaction of maintenance time amount 
required for maintenance, and can gather a cathode panel unit capacity utilization rate. However, the number 
of cathode panel unit manufacturing facilities increases, and the occupancy floor space of a manufacturing 
facility incr eases. Therefore, what is necessary is just to choose the magnitude of the base material 21 to be 
used according to a production scale. 

[0067] When manufacturing the display of a large area, even if the field emission component (a sunspot 
shows to (A) of drawing 3.1 ) of a malfunction exists, the manufacture yield of a display does not fall 
extremely. For example, though the cathode panel unit containing the field emission component of a 
malfunction is discarded as shown in the right-hand side of (A) of drawing 31 in order to manufacture an 
aspect ratio 16:9 and the display of 32 inches of vertical angles when using a lmxlm glass substrate as a 
base material is assumed for example, a cathode panel unit with a good considerable number can be 
obtained. Moreover, when using a lmxlm glass substrate as a base material is assumed, in various film 
production processes, it is easy to produce fluctuation of thickness or a film pr operty in the four corners of a 
base material, but as shown in the right-hand side of (B) of dra win g 3 1 , even if it is the case where this 
fluctuation occurs, a cathode panel unit with a good considerable number can be obtained. 
[0068] After producing two or more cathode panel units 1 1 from the base material 21 of one sheet, using a 
diamond cutter, a base material 21 can be cut and the cathode panel unit 1 1 can be obtained. Then, it washes 
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and the cathode panel unit 1 1 is examined in the testing device shown in drawing 21 . Or after producing 
two or more cathode panel units 1 1 from the base material 21 of one sheet, it washes to the base material 21 
whole before cutting, and, subsequently to drawing 22 , each cathode panel unit 1 1 is examined in the 
shown testing device again. Then, using a diamond cutter, a base material 21 can be cut and the cathode 
panel unit 1 1 can be obtained. In addition, about a test method, it mentions later. 

[0069] The cathode panel unit 1 1 consists of two or more cold cathode field-electron-emission field groups 
(it is only hereafter called an electron emission field group) formed on the base material 21 and the base 
material 21. Each electron emission field group consists of two or more electron emission fields 12. The 
field where electrical conducting material layer 24A for gate electrodes by which patterning was carried out 
to the shape of stripe-like electrical conducting material layer 22A for cathode electrodes and a stripe 
specifically overlaps is equivalent to each electron emission field 12. In addition, one electron emission field 
gr oup also consists of two or mor e electron emission fields 12 which one electron emission field group 
consists of two or more electron emission fields 12 which consisted of electrical conducting material layer 
22for cathode electrodes A of the shape of one stripe, and consisted of electrical conducting material layer 
24for gate electrodes A of the shape of one stripe. That is, one electron emission field 12 belongs to two 
electron emission field groups. It is desirable to set constant the pitch PI of electrical conducting material 
layer 22A for cathode electrodes within the one cathode panel unit 11, and to also set constant the pitch P2 
of electrical conducting material layer 24A for gate electrodes. Moreover, it is desirable to set to PI the pitch 
between electr ical conducting material layer 22 A for cathode electrodes located in the outermost part of the 
cathode panel unit 1 1 and electrical conducting material layer 22A for cathode electrodes located in the 
outermost part of the cathode panel unit 1 1 which adjoins this cathode panel unit 11. Furthermore, it is 
desirable to set to P2 the pitch between electrical conducting material layer 24A for gate electrodes located 
in the outermost part of the cathode panel unit 1 1 and electrical conducting material layer 24A for gate 
electrodes located in the outermost part of the cathode panel unit 1 1 which adjoins this cathode panel unit 
11. 

[0070] The cathode panel unit 1 1 has the terminal areas 3 1 and 34 prolonged from each electron emission 
field group. The terminal area 31 is formed in the edge of electrical conducting material layer 22A for 
cathode electrodes of the shape of each stripe, and, specifically, the terminal area 34 is formed in the edge of 
electrical conducting material layer 24A for gate electrodes of the shape of each str ipe. The terminal area 31 
prepared in the edge of electrical conducting material layer 22A for cathode electrodes can form a pore 30 in 
the insulating layer 23 of the edge upper part of electrical conducting material layer 22A for cathode 
electrodes after [a process -130] based on a lithography technique and a dry etching technique, and can 
obtain it by exposing the edge front face of electrical conducting material layer 22A for cathode electrodes. 
On the other hand, the terminal area 34 prepared in the edge of electrical conducting material layer 24A for 
gate electrodes of the shape of each stripe should just be taken as edge surface itself of electrical conducting 
material layer 24A for gate electrodes of the shape of each str ipe. 

[0071] And if the terminal ar eas 31 and 34 of each cathode panel unit 1 1 are electrically connected with the 
terminal areas 31 and 34 of the adjoining cathode panel unit 1 1 (i.e., if it connects using wiring 32 and 35 
(specifically bonding public funds group chip)), the cathode panel 10 can be constituted. 
[0072] As a notional perspective view is shown in drawing 3 , the cathode panel 10 consists of two or more 
connection terminal areas 13A and 13B prepared in the periphery section of the substrate 20 for cathode 
panels for the electrical installation of the substrate 20 for cathode panels, and the exterior (for example, a 
scanning circuit and a control circuit), and two or more cathode panel units 11. Each cathode panel unit 1 1 is 
attached in the substrate 20 for cathode panels. Specifically, each cathode panel unit 1 1 is pasted up on the 
substrate 20 for cathode panels. The terminal areas 31 and 34 of each cathode panel unit 1 1 are electrically 
connected with the terminal areas 3 1 and 34 of the adjoining cathode panel unit 1 1 as above-mentioned. 
Moreover, the terminal areas 31 and 34 of the cathode panel unit 1 1 attached in the periphery section of the 
substrate 20 for cathode panels are electrically connected to the connection terminal areas 13A and 13B 
prepared in the periphery section of the substr ate 20 for cathode panels. That is, it connects electrically using 
wiring 14 (specifically bonding public funds group chip). 

[0073] The cathode panel 10 is producible at the following processes. That is, the cathode panel unit 1 1 is 
produced and it attaches in the substrate 20 for cathode panels with which two or more cathode panel units 
1 1 were formed in two or more connection terminal areas 13A and 13B of an electrical installation sake with 
the exterior (for example, a scanning circuit and a control circuit) by the periphery section (for example, it 
pastes up). In addition, as shown in drawing 7 , the location mark 15 is beforehand formed in the substrate 
20 for cathode panels by the etching method etc. And what is necessary is just to put the cathode panel unit 
1 1 on the position on the substrate 20 for cathode panels with which the location of the location mark 15 
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was detected with image recognition equipment, for example, the adhesives of a ceramic system were 
applied to the front face using an assembly machine with image recognition equipment. And the cathode 
panel unit 1 1 can be attached in the substrate 20 for cathode panels by stiffening adhesives by heating, for 
example, then, the terminal areas 31 and 34 of each cathode panel unit 1 1 and the terminal areas 31 and 34 
of the adjoining cathode panel unit 11-- ultrasonic bonding — each terminal area — bonding — public funds - 
- it connects electrically by sticking a group chip by pressure, mor eover, the terminal areas 31 and 34 of the 
cathode panel unit 1 1 attached in the periphery section of the substr ate 20 for cathode panels and the 
connection terminal areas 13A and 13B prepared in the periphery section of the substrate 20 for cathode 
panels — ultrasonic bonding — each terminal area — bonding — public funds — it connects electrically by 
sticking a group chip by pressure. 

[0074] in addition, the electrical conducting material layer 22 for cathode electrodes which consists of polish 
recon — electrical conducting material layer 24A for gate electrodes which consists of A and TiN — 
receiving - the bonding in which electric connection of both ohmic nature is possible — public funds — 
titanium (Ti) can be mentioned as an ingredient which constitutes a group chip, the bonding according to an 
alloying reaction when Ti is used — public funds — using the spacer 40 shown in dra w i n g 3 and dra win g 4 , 
although fixing to electrical conducting material layer 22for cathode electrodes A of a group chip or 
electrical conducting material layer 24A for gate electrodes is difficult — bonding ~ public funds ~ fixing to 
electrical conducting material layer 22for cathode electr odes A of a group chip or electrical conducting 
material layer 24A for gate electrodes can be made into a positive thing. For example, the spacer 40 
produced from an insulating material called a quartz also has the function to hold the distance between the 
cathode panel 10 and the anode panel 50 to a fixed value. Moreover, as shown in typical drawing 4 which is 
end view a part, the crevice is formed in the field of the spacer 40 which touches the cathode panel unit 11, 
and the holddown member 41 produced from the insulating material in this crevice is contained, the bonding 
whose holddown members 41 are wiring 32 and 35 public funds ~ it is in the condition of having hung 
after the group chip, and, moreover, is in contact with the front face of terminal areas 31 and 34. It is lost by 
making it such a configuration that wiring 32 and 35 moves. Adhesives ar e applied to the base of the spacer 
40 in contact with the front face of the cathode panel unit 1 1. the bonding whose holddown members 41 are 
wiring 32 and 35 ~ public funds - after arranging a spacer 40 on the cathode panel unit 1 1 so that it may be 
in the condition of having hung after the group chip, a spacer 40 is fixable to the cathode panel unit 1 1 by 
stiffening adhesives. 

[0075] The fundamental structure of a display is shown in drawing 8 and drawing 9 . Except for the point 
that the cathode panel unit 1 1 is attached on the substrate 20 for cathode panels, the display of this invention 
has the same structure as fundamentally as the conventional display shown in drawing 32 and dra wing 33 . 
That is, the display of this invention consists of two or more pixels, and each pixel consists of an electron 
emission field 12 established in the cathode panel 10, and the anode electrode 53 and the fluorescent 
substance layer 52 (52R, 52G, 52B) which countered the electron emission field 12 and were prepared on 
the anode panel 50. And the cathode panel 10 consists of a substrate 20 for cathode panels, two or more 
connection terminal areas 13 A and 13B pr epared in the per iphery section of the substr ate 20 for cathode 
panels for electrical installation with the exterior (for example, a scanning circuit and a control circuit), and 
a cathode panel unit 1 1 attached in the substr ate 20 for cathode panels. The configuration of each cathode 
panel unit is as having explained previously. And the terminal areas 31 and 34 of each cathode panel unit 1 1 
are electrically connected using for example, the adjoining terminal areas 31 and 34 of the cathode panel 
unit 1 1 and the adjoining metal chip for bondings. On the other hand, the terminal areas 31 and 34 of the 
cathode panel unit 1 1 attached in the periphery section of the substr ate 20 for cathode panels use for 
example, the metal chip for bondings for the connection terminal areas 13A and 13B prepared in the 
periphery section of the substr ate 20 for cathode panels, and are electrically connected to them. 
[0076] The cathode panel 10 and the anode panel 50 It is the periphery section (in the cathode panel 10) of 
these panels about the frit glass which is not illustr ated. For example, on the front face of the substrate 20 for 
cathode panels including connection terminal areaA [ 13 ] and 13B some tops, And it applies to the 
ceramics, glass, and the frame (not shown) produced from the quartz, and frit glass is dried and the cathode 
panel 10 and the anode panel 50 are calcinated, where a frame is inserted. The cathode panel 10, the anode 
panel 50, and a frame are joinable with this. Then, what is necessary is just to let space surrounded with the 
cathode panel 10, the anode panel 50, and the frame be a vacuum. 

[0077] The test method of the cathode panel unit 1 1 using the testing device 100 of this invention previously 
explained with reference to drawing 21 is explained hereafter. In addition, the one cathode panel unit 1 1 is 
inspected. That is, after producing two or more cathode panel units 1 1 from the base material 21 of one 
sheet, using a diamond cutter, a base material 21 is cut and the cathode panel unit 1 1 is obtained. Then, it 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/18/2006 



JP,2000-340145,A [DETAILED DESCRIPTION] 



Page 15 of 22 



washes and the cathode panel unit 1 1 is examined in the testing device shown in drawing 2 1 - 
[0078] The cathode panel unit 1 1 is laid in the examining table 102 by placing the cathode panel unit 1 1 on 
a pin 105 in the condition of having arranged the pin 105 in the r ise location, on the occasion of the 
performance test of the cathode panel unit 1 1, and subsequently dropping a pin 105. And after carrying in 
the cathode panel unit 1 1 laid in the examining table 102 in housing 101 through the door (not shown) 
prepared in housing 101, the inside of housing 101 is made into a vacuum ambient atmosphere with a 
vacuum pump. In addition, inert gas, such as argon gas, is introduced in housing 101 through the quantity- 
of- gas-flow control device 108, and the pressure in housing 101 is controlled to a predetermined value (for 
example, 1.2xl03Pa). In addition, as for the pressure in housing 101, it is desirable to consider as 10-103Pa 
order. 

[0079] If the inside of housing 101 serves as a desired ambient atmosphere, the examining-table rise-and-fall 
cylinder 103 will be operated, the examining table 102 will be raised, and distance between the cathode 
panel unit 1 1 and a panel 50 will be set to 1mm. It combines and the inspection electrical-potential- 
difference impression needle 109 is contacted to the connection terminal areas 13A and 13B. And the 
electrical potential difference for a scan which is equivalent to the cathode electrode 22 of the electron 
emission field 12 at the 2nd predetermined electrical potential difference through the inspection electrical- 
potential-difference impression needle 109 and terminal area 13A from a voltage source and the scan 
electrical-potential-difference controller 112 The electrical potential difference for control which impresses 
(for example, 10 volts) and is equivalent to the gate electr ode 24 of the electron emission field 12 at the 2nd 
predetermined electrical potential difference through the inspection electrical-potential-difference 
impression needle 109 and connection terminal area 13B (For example, 15 volts) are impressed and the 
electrical potential difference for acceleration equivalent to the 1st predetermined electrical potential 
difference (for example, 1.5k volts) is further impressed to the anode electrode 53. An electron is emitted by 
this from the point of the electron emission electrode 26 which constitutes an electron emission field. And 
an electron is drawn to the anode electrode 53 prepared in the panel 50, and it collides with the fluorescent 
substance layer 52 which is an emitter layer formed between the anode electrode 53 and the transparence 
substrate 51. Consequently, the fluorescent substance layer 52 is excited, light is emitted, and a desired 
image can be obtained. 

[0080] In addition, where the electrical potential difference for a scan is impressed to one at connection 
terminal area 13 A, [ for example, ] If the actuation which starts to all connection terminal area 13B finished, 
where it impressed the electrical potential difference for control to connection terminal area 13B one by one, 
and the electrical potential difference for a scan is impressed to the following connection terminal area 13A 
The electrical potential difference for control is impressed to connection terminal area 13B one by one, and 
if the actuation which starts to all connection terminal area 13B finishes, actuation of impressing the 
electrical potential difference for a scan to the following connection terminal area 13A will be repeated to all 
connection terminal area 13 A. In addition, contrary to this, it is in the condition which impressed the 
electrical potential difference for contr ol to one at connection terminal area 13B. If the actuation which 
starts to all connection terminal area 13A finished, where it impressed the electrical-potential-difference 
sequential for a scan to connection terminal area 13 A, and the electrical potential difference for control is 
impressed to the following connection terminal area 13B The electrical potential difference for a scan is 
impressed to connection terminal area 13A one by one, and if the actuation which starts to all connection 
terminal area 13A finishes, actuation of impressing the electrical potential difference for control to the 
following connection terminal area 13B may be repeated to all connection terminal area 13B. 
[0081] This image is televised with television equipment 110, and the signal from television equipment 1 10 
is processed in the image inspection unit 111. When the electron emission field 12 has a defect, in the image 
based on the pixel corresponding to this electron emission field 12, the scotoma (****), the luminescent 
spot, brightness nonuniformity, etc. occur. The location of the electron emission field 12 which produced 
such abnormalities in an image is analyzed in the image inspection unit 111, and is displayed on the display 
which is not illustrated. In addition, it is also desirable to combine the wiring short-circuit test which 
measures the resistance of the conventional electron emission field 12 and abnormality generation of heat, 
and inspects the existence of a short circuit, and to perform it to the cathode panel unit 11. 
[0082] The ambient atmosphere after the completion of display test and in housing 101 is made into an 
atmospheric-air ambient atmosphere, the examining-table rise-and-fall cylinder 103 is operated, the 
examining table 102 is dropped, and the examining table 102 in which the cathode panel unit 1 1 was laid is 
taken out from housing 101. The cathode panel unit 1 1 in which the electron emission field 12 which 
produced the abnormalities in an image exists is discarded, for example. 

[0083] (Gestalt 2 of operation) The gestalt 2 of operation is deformation of the gestalt 1 of implementation 
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of invention. The point that the cathode panel unit of the gestalt 2 of oper ation is different from the cathode 
panel unit of the gestalt 1 of operation is in the point that the configurations of the terminal ar ea prepared in 
the cathode panel unit differ. The partial typical top view in the condition of having assembled the four 
cathode panel unit 1 1 is shown in drawing 5 . Moreover, in the gestalt 2 of operation, the test method of a 
cathode panel unit is performed using testing-device 100A of this invention previously explained with 
reference to drawing 22 . That is, after producing two or more cathode panel units 1 1 from the base material 
21 of one sheet, it washes to the base material 21 whole, and, subsequently to drawing 22 , each cathode 
panel unit 1 1 is examined in shown testing-device 100A. Then, using a diamond cutter, a base material 21 
can be cut and the cathode panel unit 1 1 can be obtained. 

[0084] The fundamental configuration of a cathode panel unit, a cathode panel, and a display is good 
substantially like [ it is good like the gestalt 1 of oper ation then, and / a cathode panel and its manufacture 
approach ] the gestalt 1 of oper ation then. 

[0085] In the gestalt 2 of operation, after producing two or more cathode panel units 1 1 from the base 
material 21 of one sheet, a resist layer is formed in the whole surface and r esist opening is prepared in the 
upper r esist layer of terminal areas 31 and 34 based on a lithogr aphy technique. That is, opening is prepared 
in the resist layer above the terminal area formation schedule field of the upper resist layer of the pore 30 
formed in the insulating layer 23 above the edge of stripe-like electrical conducting material layer 22A for 
cathode electr odes, and a stripe-like the edge of electrical conducting material layer 24A for gate electrodes. 
[0086] And a resist layer is exfoliated after forming an aluminum system alloy layer in the whole surface 
with vacuum deposition. In this way, as shown in drawing 5 , the pad 33 which consists of the aluminum 
system alloy layer equivalent to a terminal area 31 on the edge of electrical conducting material layer 22A 
for cathode electrodes exposed to the par s basilaris ossis occipitalis of the por e 30 formed in the insulating 
layer 23 can be obtained. The pad 36 which consists of the aluminum system alloy layer equivalent to a 
terminal area 34 on the other hand on the edge of stripe-like electrical conducting material layer 24A for 
gate electrodes can be obtained. 

[0087] thus, the bonding which consists of gold (Au) by forming the pads 33 and 36 which consist of an 
aluminum system alloy layer - public funds — if a group chip is used, bonding by the Au-aluminum 
alloying reaction can be performed, namely, the bonding which consists of gold (Au) ~ public funds — the 
terminal areas 31 and 34 of the cathode panel unit 1 1 which adjoins the terminal areas 31 and 34 of each 
cathode panel unit 1 1 using a gr oup chip — ultr asonic bonding — each terminal ar ea — bonding — public 
funds - it is electrically connectable by sticking a group chip by pressure, the terminal areas 31 and 34 of 
the cathode panel unit 1 1 attached in the periphery section of the substrate 20 for cathode panels on the other 
hand, and the connection terminal ar eas 13 A and 13B prepared in the periphery section of the substrate 20 
for cathode panels — ultrasonic bonding — each terminal area — bonding — public funds — it is electrically 
connectable by sticking a group chip by pressure, in addition, bonding - public funds - the between to the 
immobilization by the spacer 40 since the group chip is certainly being fixed to the terminal area by the 
alloying reaction — bonding - public funds — a group chip is not omitted from a terminal area 
[0088] A base material 21 is laid in the examining table 102 by placing the base material 21 before cutting 
to each cathode panel unit 1 1 on a pin 105 in the condition of having arranged the pin 105 in the rise 
location, and subsequently dropping a pin 105. And after carrying in the base material 21 laid in the 
examining table 102 in housing 101 through the door (not shown) prepared in housing 101, the inside of 
housing 101 is made into a vacuum ambient atmosphere with a vacuum pump. In addition, inert gas, such as 
argon gas, is introduced in housing 101 through the quantity-of-gas-flow control device 108, and the 
pressure in housing 101 is controlled to a predetermined value (for example, 1.2xl03Pa). 
[0089] If the inside of housing 101 serves as a desired ambient atmosphere, the direction drive stepping 
motor 121 of X and the direction drive stepping motor 122 of Y are operated, and the cathode panel unit 1 1 
which should be examined is located directly under panel 50A. And the examining-table rise-and-fall 
cylinder 103 is operated, the examining table 102 is raised, and distance between the cathode panel unit 1 1 
and a panel 50 is set to 1mm. It combines and the inspection electrical-potential-difference impression 
needle 109 is contacted to the connection terminal areas 13A and 13B. And the inspection electrical- 
potential-difference impression needle 109 from a voltage source and the scan electrical-potential-difference 
controller 112, the electrical potential difference for a scan which is the 2nd predetermined electrical 
potential difference through terminal area 13A at the cathode electrode 22 of the electron emission field 12 
The electrical potential difference for control which (for example, 10 volts) are impressed and is the 2nd 
predetermined electrical potential difference at the gate electrode 24 of the electr on emission field 12 
through the inspection electrical-potential-difference impression needle 109 and connection terminal area 
13B (For example, 15 volts) are impressed and the electrical potential difference for acceleration (for 
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example, 1 .5k volts) which is the 1st predetermined electrical potential difference is further impressed to the 
anode electr ode 53. An electron is emitted by this from the point of the electron emission electrode 26 which 
constitutes an electron emission field. And an electron is drawn to the anode electrode 53 prepared in the 
panel 50, and it collides with the fluorescent substance layer 52 which is an emitter layer formed between 
the anode electrode 53 and the transparence substrate 51. Consequently, the fluorescent substance layer 52 is 
excited, light is emitted, and a desir ed image can be obtained. 

[0090] In addition, where the electrical potential difference for a scan is impressed to one at connection 
terminal area 13 A, [ for example, ] If the actuation which starts to all connection terminal area 13B finished, 
where it impressed the electrical potential difference for control to connection terminal area 13B one by one, 
and the electrical potential difference for a scan is impressed to the following connection terminal area 13A 
The electrical potential difference for control is impressed to connection terminal area 13B one by one, and 
if the actuation which starts to all connection terminal ar ea 13B finishes, actuation of impressing the 
electrical potential difference for a scan to the following connection terminal area 13A will be repeated to all 
connection terminal area 13 A. In addition, contrary to this, it is in the condition which impressed the 
electrical potential difference for control to one at connection terminal area 13B. If the actuation which 
starts to all connection terminal area 13A finished, where it impressed the electrical -potential-difference 
sequential for a scan to connection terminal area 1 3 A, and the electrical potential difference for control is 
impressed to the following connection terminal area 13B The electrical potential difference for a scan is 
impressed to connection terminal area 13A one by one, and if the actuation which starts to all connection 
terminal area 1 3 A finishes, actuation of impressing the electrical potential difference for control to the 
following connection terminal area 13B may be repeated to all connection terminal area 13B. 
[0091] This image is televised with television equipment 110, and the signal from television equipment 110 
is processed in the image inspection unit 111. When the electron emission field 12 has a defect, in the image 
based on the pixel corresponding to this electron emission field 12, the scotoma (****) 5 the luminescent 
spot, brightness nonuniformity, etc. occur. The location of the electron emission field 12 which produced 
such abnormalities in an image is analyzed in the image inspection unit 111, and is displayed on the display 
which is not illustrated. 

[0092] Subsequently, the examining-table rise-and-fall cylinder 103 is operated, and the examining table 

102 is dropped. Henceforth, an X-Y table is moved serially and all trials of the cathode panel unit 1 1 formed 
in the base material 21 are performed. The ambient atmosphere after the completion of display test and in 
housing 101 is made into an atmospheric-air ambient atmosphere, the examining-table rise-and-fall cylinder 

103 is operated, the examining table 102 is dropped, and the examining table 102 in which the base material 
21 was laid is taken out from housing 101. Then, using a diamond cutter, a base material 21 is cut and the 
cathode panel unit 1 1 is obtained. The cathode panel unit 1 1 in which the electron emission field 12 which 
produced the abnormalities in an image exists is discarded, for example. 

[0093] (Gestalt 3 of operation) The gestalt 3 of operation is deformation of the gestalt 2 of implementation 
of invention. The point that the cathode panel unit of the gestalt 3 of operation is different from the cathode 
panel unit of the gestalt 2 of operation is in the point that the structur es of a spacer differ. Except for this 
point, the cathode panel unit 1 1, the cathode panel 10, displays, these production approaches, and a test 
method are the same as that of the gestalt 2 of operation. 

[0094] The typical perspective view before the cathode panel unit 1 1 and the assembly of a spacer 60 is 
shown in drawing 6 . For example, wiring 61 is formed in the spacer 60 produced from an insulating 
material called a quartz in the print pr ocesses which used for example, the golden paste on the base in 
contact with the fr ont face of the cathode panel unit 11. Such a spacer 60 is arranged on the adjoining 
cathode panel unit 1 1. At this time, a spacer 60 is arranged so that wiring 61 may be located on the terminal 
area 31 of each cathode panel unit 11. Mor eover, although not illustr ated to drawi ng 6 , another spacer 60 is 
arranged so that wiring 61 may be located on the terminal area 34 of each cathode panel unit 11. And 
terminal areas 3 1 and 34 are connected with wiring 61 by heat-treating based on an alloying reaction, using 
supersonic vibration. A spacer 60 is fixed to coincidence to the cathode panel unit 1 1 by this. Thus, since 
connection of terminal areas 31 and 34 and the spacer 60 to the cathode panel unit 1 1 are fixable to 
coincidence, assembly operation is simplified and improvement in manufacture cost reduction and an 
assembly yield can be aimed at. Moreover, since the height of a spacer 60 can mainly prescribe the distance 
between the cathode panel 10 and the anode panel 50, the height of a spacer 60 is only arranged and 
equalization of the distance between the cathode panel 10 and the anode panel 50 can be attained easily. 
[0095] As mentioned above, although this invention was explained based on the gestalt of implementation 
of invention, this invention is not limited to these. The numeric value explained with the gestalt of 
implementation of invention and the used various ingredients are instantiation, and can be changed suitably. 
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Moreover, the manufacture approach of a field emission component is also instantiation, and can be changed 
suitably. It can apply to the cathode panel unit explained in the gestalt 1 of operation of the structure of the 
terminal area explained in the gestalt 2 of operation, and can apply to the cathode panel unit explained in the 
gestalt 2 of operation of the structure of the terminal area explained in the gestalt 1 of oper ation. 
[0096] A field emission component can also be considered as the configuration which equipped (A) of 
drawing 19 with the typical trunk wiring 22C and 22D which has the so-called shunt structure as end view is 
shown in part and a typical decomposition perspective view is shown in (B) of drawing 19 . That is, in [a 
process -100], on the base material 21 which consists of a glass substrate, after producing the electrical 
conducting mater ial layer for cathode electrodes which consists for example, of polish r econ by the plasma- 
CVD method, based on a lithography technique and a dry etching technique, patterning of the electrical 
conducting material layer for cathode electrodes is carried out, and a flat-surface appearance configuration 
forms a rectangular cathode electrode group, branch wiring 22B, and trunk wiring 22C. Then, insulating- 
layer 23' which changes from Si02 to the whole surface is produced with a CVD method, and a pore is 
formed in upper insulating-layer 23' of trunk wiring 22C. then, the thing which for example, an aluminum 
system alloy layer is produced in a spatter on insulating-layer 23' including the inside of a pore, and is done 
for patterning of this aluminum system alloy layer — insulating-layer 23' - also upwards, trunk wiring 22D 
is formed. This trunk wiring 22D is electrically connected with trunk wiring 22C by the aluminum system 
alloy layer (these are generically called a contact hole) with which the pore and the pore were filled up. 
Subsequently, insulating-layer 53" is formed in the whole sur face, sequential film pr oduction of the 
electrical conducting material layer for gate electrodes (for example, TiN layer) is carried out in a spatter, 
subsequently, it consists of the stripe-like electrical conducting material layer for gate electrodes by carrying 
out patterning of the electrical conducting material layer for gate electrodes with a lithography technique 
and a dry etching technique, and the gate electrode group which has opening 25 is formed. Then, the 
opening 25 with a diameter of about 1 micrometer is formed in insulating-layer 23 " and 23', using a gate 
electrode group as a mask for etching. 

[0097] Thus, generating of the delay of a signal etc. is avoidable by adopting the trunk wiring 22C and 22D 
which has shunt structur e. This shunt structure is applicable also to the cathode panel equipped with the 
electron emission field 12 which consisted of an edge mold field emission component and a flat-surface 
mold field emission component. 

[0098] Moreover, as end view is shown in part and a typical decomposition perspective view is shown in 
(B) of drawing 20 , it can also consider as the structure of connecting branch wiring 22B and trunk wiring 
22D which formed trunk wiring 22D only on insulating-layer 23', and were formed on the base material 21 
through the contact hole, without [ typical to (A) of drawing 20 ] forming trunk wir ing 22C on a base 
material 21. 

[0099] What is necessary is just to form a terminal area 3 1 in the edge of trunk wir ing 22D, if it is in such 
structures. 

[0100] Although the magnitude of the cathode panel unit 1 1 cut from the base mater ial 21 was set constant 
in the above explanation, it does not limit to this. A partial typical top view is shown for the four cathode 
panel unit 1 1 before cutting a base material 21 in dra win g 23 . Electrical conducting material layer 22A for 
cathode electrodes of the shape of a stripe in the cathode panel unit 1 1 adjoined before cutting a base 
material 21 is connected, and stripe-like electrical conducting material layer 24A for gate electrodes may 
also be connected. In addition, in drawing 23 , an alternate long and short dash line shows the part of a base 
material 21 which should be cut in or der to obtain the cathode panel unit 1 1 of each smallest unit. In 
addition, the pore 30 is formed in electrical conducting material layer 22for cathode electrodes A which 
constitutes each cathode panel unit 11. Structure of terminal areas 31 and 34 can also be made into the 
structure explained with the gestalt 1 of operation instead of the structure explained with the gestalt 2 of 
operation. And after examining the cathode panel unit 1 1 formed in the base material 21 like the gestalt 2 of 
operation, a base material 21 is cut and the cathode panel unit 1 1 is obtained. A base material 21 is cut, and 
(sheet) and the cathode panel unit 1 1 of a smallest unit presupposes that it is obtained. Moreover, the 
number of sheets of the cathode panel unit 1 1 of the smallest unit needed in order to produce a cathode panel 
is made into M'xN* **. The cathode panel unit which the smallest unit which does not contain the field 
emission component of a malfunction followed although the MxN cathode panel unit 1 1 was obtained from 
the base material 21 of one sheet with the gestalt 3 of the gestalt 1 of operation - operation instead 
(dimension: mxn.) However, you may cut to K=m<=M l and 1 <=n<=N'. In addition, "m" expresses m times 
of the die length of one side of the cathode panel unit 1 1 of a smallest unit, and "n" expresses n times of the 
die length of the side of another side of the cathode panel unit 1 1 of a smallest unit. That is, it is 
substantially good also as magnitude of arbitration in the magnitude of the cathode panel unit 1 1 obtained by 
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cutting the base material 21 of one sheet. By doing in this way, assembly operation is simplified and 
improvement in manufacture cost reduction and an assembly yield can be aimed at. 

[0101] Moreover , it is good also as die length which is equivalent to the die length of the cathode panel 10 
in the die length of the cathode panel unit 1 1 . What is necessary is just to connect electrically connection 
terminal area 13A which prepared the terminal area in the edge of electrical conducting material layer 22A 
for cathode electrodes, and was prepared in this terminal area and the periphery section of the substrate 20 
for cathode panels, in making the die length of stripe-like electrical conducting material layer 22A for 
cathode electr odes into the die length equivalent to the die length of the cathode panel 10. In addition, it 
connects with the terminal area prepared in the edge of each electrical conducting material layer 24A for 
gate electrodes of the shape of a stripe which constitutes the cathode panel unit 1 1 which adjoins the 
terminal area pr epared in the edge of electrical conducting material layer 24A for gate electrodes of the 
shape of each stripe which constitutes a cathode panel unit electrically. Or what is necessary is just to 
connect electrically connection terminal area 13B which prepared the terminal area in the edge of electrical 
conducting material layer 24A for gate electrodes, and was prepared in this terminal area and the periphery 
section of the substrate 20 for cathode panels, in making the die length of stripe-like electrical conducting 
material layer 24A for gate electrodes into the die length equivalent to the die length of the cathode panel 10 
again. In addition, it connects with the terminal area prepared in the edge of each electrical conducting 
material layer 22A for cathode electrodes of the shape of a stripe which constitutes the cathode panel unit 1 1 
which adjoins the terminal area prepared in the edge of electrical conducting material layer 22 A for cathode 
electrodes of the shape of each stripe which constitutes a cathode panel unit electrically. 
[0102] for example, the example which built the focal electrode into the edge mold field emission 
component of the 2nd structure — a part of typical drawing 24 — it is shown in end view. In this field 
emission component, the layer insulation layer 94 is further formed all over including the 2nd gate electrode 
77 top, and the focal electrode 95 is formed on this layer insulation layer 94. The 2nd opening 96 which is 
open for free passage to opening 78 is formed in the layer insulation layer 94. In addition, the focal electrode 
95 can also do a funneling effect common to two or more field emission components by necessarily not 
preparing for every field emission component, for example, arranging along the predetermined array 
direction of a field emission component. Therefore, the 2nd opening 96 prepared in the layer insulation layer 
94 does not necessarily need to be formed in the ingredient layer which constitutes the focal electrode 95. 
Moreover, the potential of the electr on emission layer 74, approximation, or since it is the same, the 
potential of the focal electrode 95 usually has a possibility that electr on emission may arise fr om the focal 
electrode 95 towar d the 1st gate electrode 72 or the 2nd gate electrode 77, when the open end of the focal 
electrode 95 has projected towards the interior of opening 78 or the 2nd opening 96. Therefore, the focal 
electrode 95 has especially the desirable thing established so that it may not project into the 2nd opening 96. 
In addition, it is desirable to make the point of the 2nd gate electrode 77 project from the layer insulation 
layer 94 especially from a viewpoint which raises the field strength near [ which was projected from the 
opening 78 of the electron emission layer 74 ] the edge 74A. The flat-sur face configuration of the 2nd 
opening 96 depends on the configuration of the focal electr ode 95„ may be good also as similarity and may 
differ from the flat-surface configuration of opening 78. 

[0103] The testing device of this invention can also be used not only for the trial of a cathode panel unit, 
inspection, and evaluation but for the trial of the cathode panel which has the conventional structur e shown 
in the cathode panel after assembly or drawing 32 , and d rawing 33 , inspection, and evaluation. The test 
method for these is substantially good like the test method of the cathode panel unit for cold cathode field- 
electron-emission displays of this invention then. 

[0104] The manufacture approach of the Spindt mold field emission component is not limited to the 
approach explained by [process -100] - [a process -130]. Although an example of the manufacture approach 
of the Spindt mold field emission component which these people have proposed is hereafter explained with 
reference to drawing 25 - drawing 28 , fundamentally, this Spindt mold field emission component is 
produced based on the following processes. Namely, the opening 25 which the cathode electrode 22 exposed 
to the process (d) pars basilaris ossis occipitalis which forms the gate electrode 24 on the process (c) 
insulating layer 23 which forms an insulating layer 23 on the base material 21 including (Process b) cathode 
electrode 22 top which forms the cathode electrode 22 on the (a) base material 21 So that the field of the 
electrical conducting material layer 201 located in the center section of the process (f) opening 25 which 
forms the electrical conducting material layer 201 for electron emission electrode formation in the whole 
sur face including the inside of the process (e) opening 25 formed in an insulating layer 23 at least may be 
covered As opposed to the base material 21 of (Process g) electr ical conducting material layer 201 which 
forms the mask ingredient layer 202 on the electrical conducting material layer 201 By etching the electrical 
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conducting material layer 201 and the mask ingredient layer 202 under the anisotropic etching conditions to 
which the etch rate in a perpendicular direction becomes quicker than the etch rate in a perpendicular 
direction to the base material of the mask ingredient layer 202, it consists of the electrical conducting 
material layer 201. The process at which a point forms the electron emission electrode 26 which has a drill- 
like configuration in opening 25 [0105] [Process -400] The cathode electrode 22 which consists of 
chromium (Cr) is first formed on the base material 21 which forms SiO two-layer with a thickness of about 

0. 6 micrometers, and changes on a glass substrate. The electrical conducting material layer for cathode 
electrodes containing two or more cathode electr odes 22 of the shape of a stripe prolonged in parallel with a 
line writing direction can be formed by making the electrical conducting material layer for cathode 
electrodes which consists of chromium with a spatter or a CVD method specifically deposit on a base 
material 21, and carrying out patterning of this electrical conducting material layer for cathode electrodes. 
50 micrometers and the tooth space between electrical conducting material layers for cathode electrodes are 
set to 30 micrometers for the width of face of the electrical conducting material layer for cathode electrodes.. 
Then, the insulating layer 23 which consists of Si02 is formed by the plasma-CVD method on the base 
material 21 including the cathode electrode 22 and electrical conducting material layer top for cathode 
electrodes. The CVD conditions in the case of using TEOS (tetra-ethoxy silane) as material gas are 
illustrated to the following table 1. Thickness of an insulating layer 23 is set to about 1 micrometer. Next, 
the electrical conducting material layer for gate electr odes which consists of chromium the whole surface on 
an insulating layer 23 is produced in a spatter, and patterning of the electrical conducting material layer for 
gate electrodes is performed. The electrical conducting material layer for gate electrodes of the shape of a 
stripe prolonged by this in parallel with the direction of a train containing two or more gate electrodes 24, 

1. e., the direction which intersects perpendicularly with the electrical conducting material layer for cathode 
electrodes, can be obtained. The spatter conditions of the electrical conducting mater ial layer for gate 
electr odes are illustrated to the following table 2. Moreover, the etching conditions for per forming 
patterning of the electrical conducting material layer for gate electrodes are illustrated to the following table 
3. 

[0106] [Table 1] 

[The formation conditions of an insulating layer 23] 

TEOS flow rate: 800SCCMO2 flow rate : 600SCCM pressure : LlkPaRF power : 0.7kW (13.56MHz) 
Film production temperature : 40-degreeC [0107] [Table 2] 

[The formation conditions of the electrical conducting material layer for gate electr odes] 
Ar flow rate : 100SCCM pressure : 5PaDC power : 2kW spatter temperature: 200-degreeC [0108] [Table 3] 
[The etching conditions of the electrical conducting material layer for gate electrodes] 
C12 flow rate : 100SCCMO2 flow rate : 100SCCM pressure : 0.7PaRF power : 0.8kW (13.56MHz) 
Etching temperature: 60-degreeC [0109] Next, in the duplication field of the electrical conducting material 
layer for cathode electrodes, and the electrical conducting material layer for gate electrodes, i.e., a 1 -pixel 
field, the opening 25 which penetrates the electrical conducting material layer for gate electrodes and an 
insulating layer 23 is formed. The flat-surface configuration of opening 25 is a round shape with a diameter 
of 0.3 micrometers, opening 25 - usually - a 1 -pixel field -- hundreds « or about 1000 pieces are formed. 
In order to form opening 25, opening is first formed in the electrical conducting material layer for gate 
electrodes by the RIE (reactive ion etching) method using the etching gas which is a chlorine system by 
using as a mask the resist layer formed by the usual photolithography technique, then opening is formed in 
an insulating layer 23 by the RIE method using the etching gas of a fluorocarbon system. The RIE 
conditions at the time of forming opening 25 in the electrical conducting material layer for gate electrodes 
are good similarly [ showed / in Table 3 ] then. The RIE conditions at the time of forming opening 25 in an 
insulating layer 23 are illustrated to the following table 4. Ashing removes the resist layer after RIE 
termination. Ashing conditions are illustrated to the following table 5. Thus, the structure shown in (A) of 
drawing 25 can be acquired. 
[0110] [Table 4] 

[The formation conditions of opening 25] 

Etching system: Parallel monotonous mold RIE system C4F8 flow rate : 30SCCMCO flow rate : 
70SCCMAr flow rate : 300SCCM pressure : 7.3PaRF power : 1.3kW (13.56MHz) 
Etching temperature: 20-degreeC [0111] [Table 5] 
[Ashing conditions] 

02 flow rate : 1200SCCM pressure : 75PaRF power : 1.3kW (13.56MHz) 

Ashing temperature: 300-degreeC [0112] The adhesion layer 200 is formed in a spatter all over [a process - 
410] next (refer to (B) of drawing 25 ). This adhesion layer 200 is a layer prepared in order to raise the 
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adhesion between the insulating layer 23 exposed to the side-attachment-wall side of the agenesis section of 
the electrical conducting material layer for gate electrodes, or opening 25, and the electrical conducting 
material layer 201 extensively produced at the following process. The adhesion layer 200 which consists of 
a tungsten on the assumption that the electrical conducting material layer 201 is formed with a tungsten is 
formed in the thickness of 0.07 micrometers by DC spatter. The spatter conditions at this time are illustrated 
to the following table 6. 
[0113] [Table 6] 

[The formation conditions of the adhesion layer 200] 

Ar flow rate : 100SCCM pressure : 0.67PaRF power : 3kW (13.56MHz) 

Spatter temperature: 200-degreeC [0114] The electrical conducting material layer 201 for electron emission 
electrode formation which consists of a tungsten with a thickness of about 0.6 micrometers is formed with a 
hydrogen r eduction reduced pressure CVD method all over including the inside of [a process -420], next 
opening 25 (refer to (A) of draw ing 26 ). Film production conditions are illustrated to the following table 7. 
Crevice 201 A reflecting the level difference between the upper limit side of opening 25 and a base is formed 
in the front face of the produced electrical conducting material layer 201. 
[0115] [Table 7] 

[The formation conditions of the electrical conducting mater ial layer 201] 

WF6 flow rate: 95SCCMH2 flow rate : 700SCCM pressure : 1.2xl04Pa film production temperature : 430- 
degreeC [0116] The mask ingredient layer 202 is formed so that the field (specifically crevice 201 A) of [a 
process -430], next the electrical conducting material layer 201 located in the center section of opening 25 
may be covered. First, the mask ingredient layer 202 is formed on the electrical conducting material layer 
201 (refer to (B) of drawing 26 ). Specifically, a resist layer with a thickness of 0.35 micrometers is formed 
as a mask ingredient layer 202 with a spin coat method. The mask ingredient layer 202 absorbs crevice 
201 A of the electrical conducting material layer 201, and serves as an almost flat front face. Next, the mask 
ingredient layer 202 is etched by the RIE method using oxygen system gas. The RIE conditions at this time 
are illustrated to the following table 8. This etching is ended when the flat side of the electrical conducting 
material layer 201 is exposed. Thereby, the mask ingredient layer 202 remains so that crevice 201 A of the 
electrical conducting material layer 201 may be embedded evenly (refer to (A) of drawing 27 ). 
[0117] [Table 8] 

[The etching conditions of the mask ingr edient layer 202] 

02 flow rate : 100SCCM pressure : 5.3PaRF power : 0.7kW (13.56MHz) 

Etching temperature: 20-degreeC [0118] [A process -440] next the electrical conducting material layer 201 
and the mask ingredient layer 202, and the adhesion layer 200 are etched, and the electron emission 
electrode 26 of a cone configuration is formed (refer to (B) of d r a w ing 27 ). Etching of these layers is 
performed under the anisotropic etching conditions to which the etch rate of the electrical conducting 
material layer 201 becomes quicker than the etch rate of the mask ingredient layer 202. Etching conditions 
are illustrated to the following table 9. 
[0119] [Table 9] 

[The etching conditions of electrical conducting material layer 201 gr ade] 

SF6 flow rate : 150SCCMO2 flow rate : 30SCCMAr flow rate : 90SCCM pressure : 35PaRF power: 0 7kW 
(13.56MHz) 

[0120] [Process -450] If the side-attachment-wall side of opening established in the insulating layer 23 in the 
interior of opening 25 after that on isotropic etching conditions is retreated, the field emission component 
shown in drawing . 28 will be completed. The dry etching which uses a radical as a main etching kind like 
chemical dry etching, or the wet etching using an etching reagent can perform isotropic etching. As an 
etching reagent, for example, a fluoric acid water solution and 1:100 (volume ratio) mixed liquor of pure 
water can be used 49%. 

[0121] Here, in [a process -440], the device in which the electron emission electrode 26 is formed is 
explained with refer ence to drawing 29 . (A) of dra wing 29 is the mimetic diagram showing how the sur face 
profile of an etching substance changes for every fixed time amount with advance of etching, and (B) of 
drawmg^ 29 is a graph which shows the relation between etching time and the thickness of the etching 
substance in an opening cor e. The height of the electron emission electrode [ in / for the thickness of the 
mask ingredient layer in an opening core / hp and an opening core ] 26 is set to he. 

[0122] Naturally the etch r ate of the electrical conducting material layer 201 is quicker than the etch rate of 
the mask ingredient layer 202 which consists of a resist ingredient on the etching conditions shown in Table 
9. In the field in which the mask ingredient layer 202 does not exist, the electrical conducting material layer 
201 begins to be etched immediately, and the front face of an etching substance descends promptly, on the 
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other hand, in the field in which the mask ingredient layer 202 exists Since etching of the electrical 
conducting material layer 201 under it does not start unless the mask ingredient layer 202 is removed first 
While the mask ingredient layer 202 is etched, when the mask ingredient layer 202 disappears, as for the 
reduction rate of the thickness of an etching substance, the reduction rate of the thickness of an etching 
substance becomes quick for the first time late (hp reduction section) like the field where the mask 
ingredient layer 202 does not exist (he reduction section). The mask ingredient layer 202 of thickness is the 
latest at the cor e of the opening 25 used as max, and the initiation stage of hp r eduction section becomes 
early toward the circumference of the thin opening 25 of the mask ingredient layer 202. Thus, the electron 
emission electrode 26 of a cone configuration is formed. 

[0123] The ratio of the etch r ate of the electr ical conducting material layer 201 to the etch rate of the mask 
ingredient layer 202 which consists of a resist ingredient is made to call a "pair resist selection ratio." This 
selection ratio for a r esist explains that it is the important factor which determines a configuration as the 
height of the electron emission electrode 26 with refer ence to draw ing 30 . (C) of dr awing 3 0 shows the 
configuration of the electron emission electrode 26 in case (B of (A) of drawing 30 ) of drawing 30 is these 
middle when the selection ratio for a resist is relatively small, and the selection ratio for a resist is relatively 
large. Since film decrease of the electr ical conducting material layer 201 becomes intense compared with 
film decrease of the mask ingredient layer 202 so that the selection ratio for a resist is large, it turns out that 
the electron emission electrode 26 becomes more highly and sharp. The selection ratio for a resist will fall, if 
the rate of 02 flow rate to SF6 flow rate is raised. Moreover, when using the etching system which substrate 
bias is used together and can change the incidence energy of ion, RF bias power can be raised or the 
selection ratio for a resist can be lowered by lowering the frequency of the AC power supply for bias 
impr ession. The value of the selection ratio for a resist is more prefer ably chosen or more as three two or 
more 1.5 or mor e. 

[0124] In addition, although it is naturally necessary to secure a high selection ratio to the gate electrode 24 
or the cathode electrode 22 in the above-mentioned etching, it is completely satisfactory on the conditions 
shown in Table 9. The chromium which constitutes the gate electrode 24 and the cathode electrode 22 is 
because it is hardly etched, but ten or more selection ratios for chromium will be obtained in general by the 
etching species of a fluorine system if it is the above-mentioned conditions. 
[0125] 

[Effect of the Invention] In this invention, improvement in the manufacture yield of a cathode panel can be 
aimed at by miniaturizing a panel including the electron emission field which requires micro processing. 
And by combining a small panel without a defect, repeatability is good and manufacture of the cold cathode 
field-electron-emission display of high quality is attained. And since it assembles on a cathode panel after 
examining, inspecting and evaluating not only the electric short circuit of the electron emission field in each 
cathode panel unit but a display property, improvement in the manufacture yield of a cathode panel can be 
aimed at. Moreover, even if it is the case wher e a defect occurs to a cathode panel unit after the assembly of 
a cathode panel, restoration of a cathode panel is [ that what is necessary is just to exchange this cathode 
panel unit ] possible. 
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l.This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a partial typical top view in the condition of having assembled the four cathode panel unit. 
[Drawing 2] It is the typical partial perspective view and decomposition per spective view of an one cathode 
panel unit. 

[Dr awing 3] typical [ for explaining arrangement of the substrate for cathode panels, a cathode panel unit, 
and a spacer ] — it is a perspective view a part. 

[Drawing 4] typical [ for explaining arrangement of the substr ate for cathode panels, a cathode panel unit, 
and a spacer ] — it is end view a part. 

[ Drawing 5] Drawing 1 is a partial typical top view in the condition of having assembled the four cathode 
panel unit from which a configuration differs a little. 

[Drawing 6] They are a cathode panel unit for explaining the modification of a spacer , and the typical 
perspective view of a spacer. 

[D rawing 7] the substrate for cathode panels is typical — it is a perspective view a part. 

[ Dr awin g 8] It is the conceptual diagram of the cold cathode field-electron-emission display of this 

invention which applied the Spindt mold field emission component. 

[Drawing 9] They are some typical decomposition per spective views of the cathode panel in the cold 
cathode field-electron-emission display of this invention which applied the Spindt mold field emission 
component, and an anode panel. 

[Drawing 10] typical [ base material / for explaining the manufactur e approach of the Spindt mold field 
emission component ] — it is end view a part. 

[Drawing 1 1 ] typical [ base material / for continuing at drawing 10 and explaining the manufacture approach 

of the Spindt mold field emission component ] — it is end view a part. 

[Drawing 12] an edge mold field emission component is typical — it is end view a part. 

£Drawing ,13J It is the typical perspective view in which a part of base material near the opening of the edge 

mold field emission component shown in (B) of drawing 12 etc. was cut and exposed. 

[Drawi ng 14] typical [ base mater ial / for explaining the manufacture appr oach of the edge mold field 

emission component shown in (B) of drawing 12 ] — it is end view a part. 

[Drawing 15] typical [ base material / for continuing at drawing 14 and explaining the manufacture approach 
of an edge mold field emission component ] — it is end view a part. 

IDrawing.16] typical [ base material / for continuing at drawing 15 and explaining the manufacture approach 
of an edge mold field emission component ] — it is end view a part. 

[Drawing 17] a flat-surface mold field emission component is typical — it is end view a part. 

[Drawing 18] typical [ base material / for explaining the manufacture approach of the flat-surface mold field 

emission component shown in drawing 17 ] - it is end view a part. 

[Drawing 19] the cathode panel unit equipped with trunk wiring which has shunt structure is typical - they 
are end view and a typical decomposition perspective view a part. 

[Drawing 20] the modification of the structure of trunk wiring is shown — typical — they are end view and a 
typical decomposition perspective view a part. 

[Drawing 21] It is drawing showing the outline of the testing device of this invention suitable for activation 
of a display characteristic test. 

[Drawing 22 ] It is drawing showing the outline of the modification of the testing device of this invention 
suitable for activation of a display characteristic test. 

[Drawing 23] It is the partial typical top view of the modification of a cathode panel unit. 

[Drawing 24] the field emission component which built the focal electrode into the edge mold field emission 

component of the 2nd structure is typical — it is end view a part. 
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[Drawing 25] typical [ base material / for explaining the another manufacture approach of the Spindt mold 
field emission component ] — it is end view a part. 

[Drawing 26] typical [ base material / for continuing at drawing 25 and explaining the another manufacture 
approach of the Spindt mold field emission component ] — it is end view a part. 

[Drawing 27] typical [ base material / for continuing at draw ing 26 and explaining the another manufactur e 
approach of the Spindt mold field emission component ] — it is end view a part. 

[Drawing 28] typical [ base material / for continuing at d raw ing 27 and explaining the another manufacture 
approach of the Spindt mold field emission component ] ~ it is end view a part. 

[Drawing 29] It is drawing for explaining the device in which the electron emission electrode of a cone 
configuration is formed. 

[Drawing 30] It is drawing showing typically the selection ratio for a resist, the height of an electron 
emission electrode, and the relation of a configuration. 

[Drawing 31] They are mimetic diagrams, such as a base material for explaining the advantage in the case of 
producing many cathode panel units from the tr ouble in the case of producing two cathode panels from the 
base material of one sheet, and the base material of one sheet. 

[Drawing 32] It is the conceptual diagram of the conventional cold cathode field-electron-emission display 
which applied the Spindt mold field emission component. 

[Dr a wing 3 3] They are some typical decomposition perspective views of the cathode panel in the 
conventional cold cathode field-electron-emission display which applied the Spindt mold field emission 
component, and an anode panel. 
[Description of Notations] 

10 ... A cathode panel, 1 1 ... Cathode panel unit, 12 ... An electron emission field, 13 A, 13B ... A connection 
terminal area, 14 ... Wiring, 15 ... A location mark, 20 ... The substrate for cathode panels, 21 base materials, 
22 ... A cathode electrode, 22 A ... The electrical conducting material layer for cathode electrodes, 23 ... An 
insulating layer, 24 ... A gate electrode, 24A ... The electrical conducting material layer for gate electrodes, 
25 ... Opening, 26 ... An electron emission electrode, 26A ... Electrical conducting material layer, 27 [ ... 
Wiring, ] ... Stratum disjunctum, 30 ... 31 A pore, 34 ... 32 A terminal area, 35 33 36 ... A pad, 40 ... A 
spacer, 41 ... Holddown member, 50 ... An anode panel, 50A ... A panel, 51 ... Substrate, 52, 52R, 52G, 
52B ... A fluorescent substance layer, 53 ... Anode electrode, 54 ... A black matrix, 60 ... A spacer, 61 ... 
Wiring, 71 ... A base material, 72 ... The 1st gate electrode, 73 ... The 1st insulating layer, 74 ... An electron 
emission layer, 75 ... The 2nd insulating layer, 76 ... Gate electrode, 77 ... The 2nd gate electrode, 78, 78A, 
78B, 78C, 78D ... Opening, 79 ... A resist layer, 79A ... Resist opening, 81 ... Base material, 84 ... An 
electron emission layer, 85 ... An insulating layer, 86 ... Gate electrode, 88 ... Opening, 89 ... A resist layer, 
89A ... Resist opening, 100,100A ... A testing device, 101 ... Housing, 102 ... Examining table, 103 ... An 
examining-table rise-and-fall cylinder, 104 ... Pin rise-and-fall cylinder, 105 ... A pin, 107 ... A bulb, 108 ... 
Quantity-of-gas-flow control unit, 109 [ ... A voltage source and a scan electrical -potential-difference 
controller 1 13 / ... An examining-table controller, 121 / ... The direction drive stepping motor of X, 122 / ... 
The direction drive stepping motor of Y ] ... An inspection electrical-potential-difference impression needle, 
1 10 ... Television equipment, 111 ... An image inspection unit, 1 12 
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